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right up there with progress! 
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REDUCE WEIGHT BY 90 POUNDS IN THE NEW LOCKHEED “ELECTRA 
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Never before l)as any analog computing system ofleret) the 
accuracy, flexibility, capacity and tugged dependability of 
this spectacular bew UEDA A-14 Series Goodyear Elec- 
tronic Differential Analyser. 

Here is a high precision analog computer adaptable to 
BOTH matliernatical and simulation approaches. Available 
with as few as twelve to as many as several hundred 
amplifiers— plus hundreds of nonlinear channels — eviry 
CEDA A-14 oilers precision, adaptability, convenience and 
stability heretofore Onknown iii commercial installations. 


at last... 

a precision computer 
custom-designed 

for you 


•f 

■r. 




Check these exclusive OEDA A-14 features: 

^ The most accurate, widest-band LINEAR computing 
equipment available. 

^ The most precise high-speed electronic NONLINEAR 
equipment in the industry. 

^ The widest selection of ACCESSORY equipment 
available. 

^ Most dependable stabilization system in tbo industry. 



ANALOG COMPUTERS 

The way to give your hunch a chance 


y New built-in AUTOMATIC PROBLEM ANALYZER. 

^ New AUTOMATIC REAIW3UT PRINTING to check and 

^ New AUTOMATIC DIALING SYSTEM for selecting scale 
factors and variables. 

^ SPLIT PROBLEM BOARD for slmuhaneous sohi- 

Ydth these and many more exclusive features, the GEDA 
A-14 is the most advanced, most flexible analog computer 
ever offered to industry. Tliere's a CEDA A-14 installation 
— large or aniall — curiom-dejtgned to your exact require- 
menu. And you can modify or expand it — econoroically- 
For you get all these custom-built features at production 
economy. 

Get the complete details on the new CEDA A-14 today. 
Write: Goodyear Aircraft Corporation, Dept. 931AR, 
Akron 15, Ohio. 
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ANT-I Antenna 

RDR-1 Transmitter-Receiver 

PRI-1 Indicator 

CON-I Control Unit 



NOW 


^atr 


56% 


LESS WEIGHT 


New . . . Lighter, Smaller Synchronizer 
For BENDIX Weather Radar System 


This new SYN-IB Synchronizer— heart of the Bendix* 
RDR-1 Weather Radar System— represents the uJtimate 
in lightweight design for this type of equipment. It 
weighs only 21 pounds— 27 pounds less than its larger 
predecessor. The number of vacuum tubes used has been 
reduced from 32 to 19. 

The SYN-IB Synchronizer is but one of several 
advancements incorporated in the Bendix RDR-1 


available. Improved contour circuitry in the Ttansminer- 
Receiver unit assures even greater trouble-free operation. 
All relays ate protected against dusr particles by easily 
accessible, removable covers. 

Get the full story on Bendix Weather Radar. Find out 
why it is fast becoming the leader in its held. Contact 
your local Bendix Aviation Radio Representative. Or 
write the factory direct. Address below, 

Re;. V. S. Pii. 09. 


weather Kaaar system- rout types or antennas ate 

8ENDIX RADIO DIVISION • BALTIMORE 4, MARYLAND 

aviation 


Wul Cmi> So><i. 1 0S«9 Mfaiwls 61-4.. NaoK CaSlonts 

Sane Setai <n4 Sr-kd t>a4r> Memctionol PMiltn. 30S f. 42x4 Sv H T. 17, M V, USA. 




AVIATION CALENDAR 


June 28*30— lustituti: of Navigal 


s Util 


annual national tniifiTcncc. Hotel Mip- 
mar. Santa Monica. Calif. 

June 30-Jcl Age Conference, Sheraton- 
jcffcDun llutel. St. Luuh, Mu. 

July 7-10— Tenth aniuial All.W'onian Tpiiv 
continental, Ait Race (Poivdct Puff Derhv). 
San Mateo CnuiiW .Airport, Calif, to 
Flint, Mich. Entries close June 30. For 
rletails write: Mrs. Beth- M. Loufel, 
Loufeh & Loudon, 2611 E. Spring St., 
Long Beach 6, Calif. 

July 8-Tlutd annual Western Xcw Vort 
Air Show and Race*. Niagara Falls Mu- 
nicipal .Airport. Niagara Falls. N. Y. 

July 13-JO-Wotld Papchuting Clumpiou- 
ship. Moscosv. Russia. 

July 31-Aiig. 9— 23rd .Annual U. S. National 
Soaring Competitions. Ang, 5— .Air Sliow. 
Grand i’laiiic .Airport, Grand Prairie. 
Texas. 

Aug. l-S-.Air Forte Association’s 1936 No- 
tional Consentioii and Aitpower Paiio- 
rama, Roosevelt Hotel. New Orleans, La. 

Aug- 6-8-Socicts of .Automotive Engineers 
National West Coast Meeting. Mark 
Hopkins Hotel. San Francisco, Calif. 

Aug- 15-17— Institute of the Aeronautical 
Sciences, National Turbine-Powered .Air 
Transportation Meeting. Grand Hotel, 
San Diego. Calif. 

,Ai«. 21-24-We.slcrn Electronic Sliow and 
Convention. Pan Pacific .Aiiditariinn and 
.Ambassador Hotel. Los .Angeles. 

Aug. 22-24— Bendix .Aviation Corp.'s 1936 
International Ignition Conference. Sid- 

Aug.' 27-29— .Association for Computing 
Machinerv, Universitv of California AA'cst. 
wood Campus, Los .Angeles. 

Sept. 9-li— International .Vorthwest .Avia- 
tion Connell, 20th annual cunvenlion, 
Boise. Idaho. 

Sept. 10-14- .American Socielv ol Meehauieal 
Engineers. Instruments dr Regulators Div. 
Meeting, Detroit, Mich. 

Sept. 16-22— .American Society for Testing 
Alatcrials- Second Pacific National Alcet- 
ing and .Apparatus Exhibit, Hotel Statler, 
Los .Angeles. 

Sept- 17-Iiitcrralional .Ait Transport .Asso- 
ciation. I2th annual general meeting. 



A proving grotitid for irieaa is the most apt description for AM 
American Engineering. For over 16 years, AAE has specialized in 
engineering service to the aviation industry and the military . , . working 
at the critical stage between design concept and prototype. 
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Why Whittaker Ratio-Flo Pump 
has a Five-to-One Advantage 





rmetleally* Sealed Limit Switch 
osen for Qependablllty In Any Environment 




DOOR LOCK 

INDICATOR 

SWITCH 





At your service 

with the widest range of aircraft actuators 


Xhc actuator you need — l>c it lor ailerons, cowl 
flaps, a feel system, or any of a hundred other 
a|if>Iicalions — may be a slock item at A.irhornc. 
No other manufacturer makes as wide a line of 
actuators for the aircraft industry. 

Our linear and rotary models range from over 
20-lb. to less than 1-lh. sizes, with load ratings to 
15,000 II). max. op. capacity (linear)— or 1200 in. 


111. (rotary'. Built from Airborne components, 
they're designed to be .is universal in application 
as possible, consistent with aircraft standards of 
reliability and performance. 

Beyond the broad limits of this line, our engi- 
neering group can, and docs, design special air- 
craft components or complete systems, including 
actuators and controls. 



AIRBORNE ACCESSORIES CORPORATION 

HIttSlOE S, K{W JERSEY 

«ledln ConcTito b/i WINNETT SOTO tIMITEO • 745 Ml. Pleaier.1 Rcl.. Toroolo 12 



NEW AIRBORNE CATAIOG 
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Thompson retreads 
art in routine operation 
on military jets today. 

They arc providing 
thousands of safe landings 
under ail conditions. 

Specially designed for greater 
jilane weights and higher 
landing speeds, they exceed 
ail performance requirements 
in rigorous laboratory and 
lieid tests. The economical 
Tlioinpson retread or 
Thompson top-cap for your 
luiboprop or jet airliners 

unsurpassed for safety 
and dependability. 

Thompson Aircraft 
Tire Corporation 


Prepared today 
for the Jets you 
tly tomorrow... 


Defense, too, 
demands specialists 
in computation 





Burroughs 

The Foremost Name 
in Computation 







landing 

gear 
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Cleveland Pneumatic 
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NATIONAL WATER LIFT COMPANY 

Divtsien or Clevefon<r Pneumolic Tool Cempony 
2220 PALMER AVENUE • KALAMAZOO, MICHIGAN 
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ANOTHER SCiAKY FIRST 



Cargest JHaHufactmrs 

of Kcsistance Welding Muchines in the World 


PRECISION CONTROL 

for Specification Welding 
as acenrate as the time signals 
of the C. S. Naval Observatory 




What’s special 
about these 
pneumatic controls? 


Janitrol aircraft pneumatic controls are spe- 
cial because each new control has a backlog 
of successful, service-proved designs behind 
it. Many designs incorporate multiple func- 
tions in an integrated package— actuation, 
pressure regulation, and air control. Invari- 
ably the “package" weighs less, takes up less 
room than separate controls. Choose from 
service proved designs or set your own re- 
quirements. 

Three of many different types in service: 
1. Canopy seal regulator actuates mechani- 
cally by canopy movement— maintains pres- 
sure in inflated seat, but releases instantly for 
emergency escape. Auxiliary port provided 
for other uses. 2. Pylon tank regulator with 
relief valve, maintains constant pressure for 
fuel transfer. 3. High pressure anti-icing 
valve, regulates jet engine bleed air pressure 
for use in anti-icing systems. 

Janitrol's pneumatic controls are an out- 
growth of long engineering and manufactur- 
ing experience in aviation air handling and 
beat transfer equipment 

Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, Columbus 
16, Ohio . . . District Engineering Offices: 
Washington. D. C., Philadelphia, Columbus, 
Ft. Worth, Hollywood. 

COMBUSriONSYSrEUS'HtATeXCaXWSEIIS.PNEUMAriC CONTROLS 





Canada NOW leads the world in 

LOW COST 

of 
[T7I 


CSI, Canada’s foremost forging and casting company, 
specialists in blades, buckets and forged components for 
jet engines, have perfected a new precision forging process 
for Titanium. This process enables the company 
to produce high standard, precision parts 
al the loieest coal in the uortd. 


AUTOMATIC flight omilml must he fully de- 
.f*. |p,.||,J,i|,|f. Tn a-ssure trustworthy operation 
of Aniojiilois under all flying ennditinns and at all 
S|if(sU. Lear. Ine.. relies on llu- RUja-rior perform- 
ance anil long eflieiejil life of G-C 5-Star liigli- 
relialiilily tulies. 

General Elerlric 5-Slar Tillies are specially 
engineered and built for critical sockets, Shock- 
resistant design, precision m.inufacture, and 
exhaustive tests join to proiluec tubes that 
have top reliability and give long service even 


These S-.Star Tube features add importantly to 
Aulo[iilot rclialiilily. anil have helped I.ear gain 
reeognition as a pioneer in the development and 
production of dependable flight-control systems. 

Enjoy the same tuhe-|HTformanee benefits as 
Lear! Speeify C-E 5-Star Tubes where reliability 
is vital! A wide range of miniature and sub- 
miniature types is available. Tiih': Department, 
General Electric Company, Schenectady 5, N. Y, 


^Ogress is Our Most important ^vduci 

GENERAL® ELECTRIC 


40 G-E 5-STAR TUBES CONTRIBUTE TO 
RELIABILITY OF LEAR AUTOPILOT! 


Ucrc arc tamr ot (hr cliaracterUtio of • Gmtly reduced macliiiiing coiti — for 
TilaniuniprrcisjonforgedbythieDewproceae: exampte-jet blade airfoili require polishing 

• PrecirioD tolerances 

• Complete freedom from surface embriule- fcsidw takin. the trad in Tilanio^CSI a« 

ment due to gaseous eontammatlon. •!« «P«nrnced m the 

, „ production ofbigh temperature altoy forgings 

s Exeellcnl surface finish. in forgings and cartings of aluminum and 

s Consistent quality maintained. magnesium. 


CANADIAN STEEL IMPROVEMENT LIMITED 


Ropraaontod in tho Onitod Stotoo Oisly by~ 

C.F. RUSSELL COMPANY INC. 



The ring of quality 


Colorful, low-cost sidewall rings that can be quickly installed on tires are now 
contributing to the luxury-look of today's new cars. They're inexpensive, stay 
brilliant for life, wash bright in seconds, out-last tires. A product of The Bearfoot 
Sole Co., Wadsworth, Ohio, these rings are available in a variety of colors or in 
white. They're made of Enjay Butyl Rubber because no other rubber tested 
could equal its performance in severe laboratory and road tests. The Enjay 
Butyl label on theFlex-A-Wall< carton assures the buyer of outstanding quality. 
Find out for yourself the many technical advantages of Enjay Butyl— the rubber 
that is outperforming natural and other types of rubber in a wide variety of 
industrial and consumer applications. For full information, and for technical 
assistance in the use of Enjay Butyl, write, wire or phone the Enjay Company. 



Pioneer in Petrochemicals 

ENJAY COMPANY, INC., is West Slst street, New York 19, N. V. 

(Mer o/Hces: Akron • Boston • Chicago • Lot Angcies • Tidsa 
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designed 
tested 
and built 


to meet another difficult 

Shown here is the newest in a line of 
SCHULZ designed pressure regulators. This 
model maintains fuel line pressure at 50 
psig —5 psig over o flow range of 0 to 
900 gallons per minute. A venturi located 
in the fuel line transmits pressure signals to 
the regulator. These signals govern the 
speed of a hydraulically operated fuel 
pump by controlling the flow of hydraulic 
fluid. A porfion of the regulation curve 
shown here indicates that the regulator re- 
sponse time is less than Vi second. If you 
hove problems in the highly specialized 
field of aircraft fueling confrof, our engi- 
neers can help you. 


fueling problem 



SCHULZ 

TOOL AND MFG.CO. 

425 SOUTH PINE STREET 
SAN GABRIEL, CALIFORNIA 
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EDITORIAL 


Industrial Readiness and Airpower 


fThe Defense Department, under pressure from tlic 
Air Force. recentJy reversed its policj' on reserve machine 
tooJs to permit utifizatioii of modern equipment in cur- 
rent production. The inodemized program now being 
implemented by the Air Force has been outlined by 
Dudlej’ C. Sharp, Assistant Secretary of the Air Force. 
AtatcrieJ. Because of its importance to industry as 
a wiiolc. Aviation Week is presenting significant extracts.) 

The industrial readiness program represents our con- 
cept of the industrial conditions which arc necessary to 
provide continuing superior American airpower. TTris 
program reflects the best aitd most useful things which 
we ha\e learned throughout the years of preparedness 
planning with industry since World War II. 

. . . One of the most important parts of the industrial 
readiness program is directed toward our machine tool 
problem. We know that machine tool readiness is an 
essential foundation of industrial readiness. Machine 
tool arailabilitj' is the keystone to our success in achiev- 
ing timely production for new weapons or in expanding 
overall production . . . 

1 would like to bring you up to date on the status of 
our tools and to give you an order of magnitude impres- 
sion of our total interest. Out present inventory consists 
of 145,000 ntachinc tools with an acquisition \aluc of 
approximately S1.4 billion. Of these, about 100,000 arc 
in active use by our contractors, and the remainder is 
being maintained as reserve. Of these tools, approx- 
matcly 60% are metal forming and metal cutting tj"pc 
tools produced by the machine tool industry. The bal- 
ance consists of other types of capital equipment such 
as conveyors, foundry equipment and heat-treating equip- 
ment. Our purchases, through our prime contractors as 
agents, are running about $200 million per year. 

. . . To modernize the inventory we are mo\ing in 
tw'o directions. First, we must strip the inventory of the 
obsolete and worn out tools which have served their 
economic and productive purposes. Along with these, 
we also will dispose of those special-purpose tools pe- 
culiar to products no longer being used. We estimate 
that this purging operation will reduce the inventory 
by 4,000 to 5,000 units in the next year. 

The second area of modernization is to replace in 
the inventory those tools for which more adr-.inced types 
exist wirieh can yield significant increases in efficiency. 
TTicse tools liave been developed and are available itt 
some of the larger metal-working and metal-forming 
items. . . . Joint team work between )our industry, the 
aeronautical industry and the Ait Force has lead to the 
as'ailabilit)’ of man5’ of these improved types. 

Wc cannot, of course, expect to replace all of these 
tools on a short-range basis. . . . We har e set standards 
for the elimination of these tools . . . Iwsccl upon repair 
costs required to bring them to maximum cfEciency. 
Tools bought prior to 1941 to 1946 and requiring 25% 
or more of their acquisition value for full repair will 
be disposed of. Tools bought after 1946 and requiring 
35% or more of their acquisition value for repair will 
be disposed of. Against these criteria, we have placed 
an over-all repair ceiling of about $3,500 per unit. 

. . . Our initial program for this modernization has 
been authorized for approximately $70 million. Wc arc 


currently carrying out the necessary reviews and analyses 
with industry to finalize the types and numbers of tools 
to be bought in subsequent years under the moderniza- 
tion program. 

Wc arc also, with our contractors, reviewing the inven- 
tory to develop all of the necessary comparative factors 
on efficiency, condition, remainder of life and economic 
benefits of replacement as a basis for future replace- 
ment purposes. Tliis is being done on a progressive 
basis starting w4th the more complex high-cost tools 
and working down through those of lesser lead rintc 

In order to determine the true dollar values of tool 
replacement, we advocate discarding the standard 
government practice of carrying capital assets on the 
hooks at acquisition value with no depreciation allow- 
ances. Wc favor the use of a declining balance rate 
of depreciation rather than the straight-line method for 
total useful life. Our approach is based upon taking 
the greatest depreciation of the tool value for the 
first year of use. Under this method, the values arc 
recomputed annually and the system generally results 
in writing the tool values off much earlier than by the 
outdated methods. This method is much more in keep- 
ing with modem industrial practice . . . 

Supplementing the modernization program. . . . Wc 
arc vigorously supporting the development of more 
advanced type tools and equipment. We recognize that 
in many instances an adequate commercial incentive 
docs not exist to warrant the investment of extensive 
high cost development efforts. The urgency and need 
for better production tools justifies our financial sup- 
port of development of this type. 

. . . The more radical of new weapons under devel- 
opment. such as the nuclear bomber and the ICBM. 
undoubtedly will require the production processing of 
new and different materials. At this point in time, 
we have not been able to establish the machine-tool 
imijact for these weapons. The matter is under study 
and, as soon as adequate findings and data arc available, 
very dose cooperative work will be required among 
yourselves, the prime contractors and Air Materiel 
Command. 

. . . One of the most promising adv”ances in machine 
tools and production equipment appears to us to be in 
the area of electronics programing and director-control 
.ipplications to production equipment. Wc have had 
some revolutionary results in the use of electronics for 
some of our more-complex structural parts. 

For example, in the machining of a wing skin, it has 
been possible to reduce machine time from 130 hours 
per piece to 12.2 hours per piece. Tiiis saving has been 
])ossible by the transfer of human skill to electronically- 
directed instnictions and controls to the machine. When 
a machine operator sets up one of these pieces to per- 
fonn his operations, he naturally is extremely careful 
and methodical in each step of his work. The necessity 
for him to work in several dimensions because of the 
compound curvatures demands painstaking and extremdv 
time-consuming attention and control. Wc believe that 
electronics will ultimately replace this costly and time- 
consuming work .... 
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Airpower Showdown 

Defense ScCTCtnry Clierlcs K. iVilson. Army Scctefciry 
W'ilber M- Brucker, Navy Secretary Charles S. rhoinas 
and Air I'orcc Sccrctarv Donald A. Quarles will be con- 
fronted in open sessions this week with the coin|)rchcii- 
si\-e testimony of military leaders on the inadequacies 
of airpower. Brucker. llioma.s and Quarles will appeat 
before the Senate Airpower Investigating Subcommittee 
loda)- and tomorrow. The siilrcommittec. headed by Sen. 
Stuart Svmington (D.-Mo.), will wind-up its investiga- 
tion iir :i public session with Wilson on Friday. Testi- 
mony of the military leaders has been gathered in execu- 
tive sessions held o\cr the last scseral months. 

An Invitation for Wilson 

Sccrctan' of Defense Cliarics E. ^Vil5on and heads of 
all three services will be insited to attend House Infor- 
mation Subcommittee hearings on military information 
and sccuritv policies. The subcommittee, headed by Rep. 
John E. Kloss (D.-Calif.), also is considering calliug 
Tres'or Gardner, former Assistant Sccrctarx of the Air 
Force for Research and Development. 

Presmnabh', Gardner would be asked whether secrecy 
policies hiU’c hampered technological progress. Hearings 
now have been tcntatisciv set for Julv 5 and 6 and for 
July 9 through July 13- 

Thc subcommittee will look into conflicts bctsvecu 
militarv’ censors and personnel of Commerce Depart- 
ment's Office of Strategic Information (AW Jan. 30. p- 9). 

Nfilitan’ seeurits’ officers say OSI. an office created to 
deal with unclassified infonnation, has tried to tell them 
wluit not to rclciisc and has used the prestige of the Na- 
h'onal Security Council, which was responsible for its 
organixation, as a means of pushing it-s own arguments. 

Traffic Control Outlook 

Hopes for a true common ssstem approach to the 
pressing air traffic control problem have been raised by 
the fact that thinking of Civil Aeronautics Administra- 
tion, Air Force, Nas'V and Air Navigation Development 
Board is closer together than at any time in the past 

Tlic close liaison between CAA’s Tcchnie.il Dciel- 
opmeiit Eiuluation Center and USAF's Traffic Con- 
trol and land Svstem (TRACALS) project office is par- 
bally responsible for ironing out previous differences in 
philosophy. 

Murphree Satisfied 

Defense Secretary Wilson's sjjccial assistant for guided 
missiles reports that he has found his job much less 
difficult than he, and most experts, had originally antici- 
]>ated. Eger V. Murphree, named to expedite the appar- 
cnth-miiddled intercontinental and intcnncdiatc-tangc 
ballistic missile programs, now says: 

“I have found no case where aiuilabiliti' of funds was 
holding up progress on these missiles and. except for 
very minor inshmccs, I have also found no case where 
administrative ted tape was limiting progress. The oiiU 
limitation on progress that exists is the time that it takes 
to solve technical and engineering problems, which in 
many cases represent extensions of the known art.” 

On the subject of the Armv-Air Force controversi 


over the relative merits of the Nike and Tales missiles. 
Murphree said tlicir relatiie merits arc under studs' and 
that he finds it "vetv comforting to hai'C two such fine 
missiles under deielopment.” 

Independent MATS 

'^I'he Senate Appropriations Committee has given the 
Air F'etcc the green light to move ahead with its plan 
to set up the Slilitary Ait Transport Scnice as a self- 
supporting scmi-indcpcndcnt organization, with this 
instruction: 

"The Department of Defense should, in the future, 
utilize the sen'ices of commercial transportation to the 
fullest extent possible when it is mote economical, and 
in evaluating relative costs of transportation, the depart- 
ment should recognize the element of time saved as an 
important factor.” 

Re-Equipment Financing Hits Snag 

Legislation that would permit subsidized air carriers 
to set aside profits on the sale of aircraft for the purchase 
of new equipment— without having the profits deducted 
from their subsidv allocations— has run into the firm 
oppo.sition of cconomv-mindcd Sen. John Williams 
(R.-Dct.). 

Sponsors of the legislation, led by Sen. Alan Bible 
(D.-Nci-.), argue that, in the long run, it will save 
government funds. Witli modem equipment, they say, 
air carriers will have lower subsidy requiremenfs, 

W'illiams, on tlic other band, says the measutc would 
onh' increase subsidy paimcnts- He wants a stipulation 
in the legislation that the subsidy allocation of all 
carriers utilizing the set-aside automatically be reduced 
by at least 255 . 

Williams reported that a computation by the Com- 
merce Department shows that, if the legislation had 
been in effect oicr the last fiic years, the goi'cmmcnt's 
airline subsidy bill would bine been ^22 million above 
the present figures. Of the total, according to the 
computation. S17.3 million would hai'c gone to Pan 
American M'orld Airwais. SI. 3 million to Trans World 
Airlines and SI. 3 million to Bnmiff Airways. 

Trippe's 'Pink Tea Party' 

Pan .American ^Vc>rld Airways with President Juan T. 
Trippe on the stand slipped through the airline hearings 
of flic House Anti-Trust Subcommittee without the ex- 
pected firework.s. Prciious hearings held in the montlis- 
loiig investigation into airline operations indicated that 
the group would be laying for Pan American, but Trippe 
blunted committee atfacks and managed to use the hear- 
ings to argue some of PAA's favorite points. 

Trippe denied implications of any monopolistic actii'i- 
ties on the part of Pan American and told the House 
group that competition facing Pan American makes 
domestic airline operations look like a "pink tea party." 
He used the committee hearing to plead for a New 
York-Florida route for his airline, and lie put in a plug 
for a third-class transatlantic fare, estimating that such 
a plan would increase passenger volume by 50%. 

—Washington staff 
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Defense Endorses Limited Budget Hike 


Administration approves S500 million USAF budget 
boost; Senate group wants $1.3 billion. 


By Katherine Johnson 

Washington-The Administration last 
week agreed to another boost in Air 
Force funds for I'iscal 1957, an addi- 
tional $350 million for aircraft procure- 
ment and SlOO million for research 
and development. 

lire proposal was sponsored in the 
Senate by three Republican leaders— 
Sen. Styles Bridges (N. H.). Sen. Lever- 
ett Saltonslall (Mass.) and Sen. Wil- 
liam K. Knowland (Calif.)— in an os’ct- 
night move to counter strong Senate 
support for a still larger increase. 

On the day before, the Senate Ap- 
propri.itions Committee had votrf 
I 3-to-12 for an increase of 5800 million 
in USAF procurement funds and $100 
million in research and dev’clopment 
funds. This action was supported by 
ten Democrats, led by Sen. Dennis 
Char ez (D.-N. M.). and three Repub- 
licans. It was opposed by nine Repub- 
licans and three Democrats, 
Administrotion Endorsement 

Offering his proposal for a total 5500 
million increase in USAF’s budget (in- 
cluding 5350 million for procurement 
and 5100 million for research and de- 
velopment) aver the amount appror ed 
by rtic House. Bridges rerxjrtcd that he 
was doing so with the "Knowledge” of 
the Departmemt of Defense, and added; 

"I base a belief that if this proposal 
is adopted ... the Administration and 
the Department of Defense will en- 
deavor in good faith to make use of 
the money." 

The Bridges proposal also was co- 
sponsored by the three Democrats on 
the House .Appropriations Committee 


who voted against a total 51.3 billion 
increase in USAF’s budget (including 
the S800 million for procurement and 
the SlOO million for research and de- 
velopment). Tlicy were Sens. Allen 
Elleiider (La.), Spessard Holland (Fla.), 
and Harry F. Byrd (Va.). 

Without Administration support, 
congressional increases in appropria- 
tions are ineffective. The Administra- 
tion simply impounds— or fails to use— 

As compared with the 515-5 billion 
s’oted bv the House, the three pro- 
[josals for USAF’s Fiscal 1957 appro- 
priation up for action on the Senate 
floor this week are; 

Proposals Before Senate 

• Administration's formal recommenda- 
tion; 515.7 billion. This includes the 
5376.5 million supplemental rer;ucst 
submitted in April, which included 
52-18 million for B-52 production. Tire 
House trimmed the budget by almost 
5190 million. 

• Senate Appropriations Committee's 
recommendation; 516.8 billion. This 
is SI. 3 billion more than approred by 
the House and Sl.l billion more than 
the Administration's formal proposal, 

• The Bridges proposal, which now has 
•Administration support; 516 billion. 

US.AF's Fiscal 1956 appropriation was 
Sl-1.7 billion. 

Howerer, even the additional $800 
million for plane procurement and SlOO 
million for research and de^•elopment 
stitcd bv the Senate .Appropriations 
Committee, fail to meet the require- 
ments which USAF's military comman- 
ders consider essential. 

• Gen, Curtis LeMay, commander of 


Strategic Air Command, reported to the 
committee that an additional $1.8 bil- 
lion is necessary for SAC alone if it is 
to keep abr&ist of Russia in long-range 
bombing capability (AW June 18. p. 
26), 

The Appropriations Committee stipu. 
luted that its $800 million increase is 
to be used ‘'primarily for increasing 
the production of heavy bombers for 
SAC," but that ‘‘should’ it be deemed 
advisable, part is available for increased 
production of fighter aircraft for the 
continental defense.” 

• Lt. Gen. Donald Putt, Deputy Chief 
of Staff for Research and Development, 
recommended an increase of $250 to 
$300 million in research and develop- 
ment fund.s for Fiscal 1957 in congres- 
sional testimony (Sec page 27). The 
$100 million recommended by both the 
Senate Appropriations Committee and 
the Bridges group seems assured of adop- 

In Mav. the House overwhelmingly 
\oted down! a proposed SI billion in- 
crease in procurement funds for SAC. 
They pvc two reasons-that additional 
B-52s would be of little value to SAC 
without supporting bases and personnel 
and that the Administration would not 
use the funds, cs en if they were appro- 
priated. 

How Will House Vote? 

Indications now, however, are that 
the House probably will go along with 
anv increase in procurement or research 
and development funds voted by the 
Senate. 

Since its original rote, Gen. LeMay 
has proposed a 53.8 billion increase fn 
S-AC's budget for additional B-52's and 
KC-135 tankers as well as supporting 
personnel and facilities. Putt's protest 
o\cr the lagging rcsearcli and develop- 
ment program lias been widely publi- 
cized. And, finally, key Administration 
Senators now favor sotiie increases. 

The Senate Appropriations Commit- 
tee approred the $2.5 billion voted by 
tlic House for Naval Ar iation, slightly 
less ($2.6 million) than the Adminis- 
tration’s request. Of the total, Sl-7 
billion is for aircraft and related pro- 
curcment-almost double the $906 mil- 
lion for the current Fiscal 1956 year. 

The SSOO million increase recom- 
mended bv the Senate Appropriations 
Committee would bring the USAF’s 
total aircraft proeiiiement appropriation 
for Fiscal 1957 to over S6.8 billion- 
$543 million more than for Fiscal 1956. 

The SlOO million increase would give 
tlic USAF $710 million in new research- 
and-dcvelopincnt money for the coming 
vear— S140 million mote than for Fiscal 
1956. 


Aviation Week at Russian Air Show 

A comprehensive, first-hand report on the Russian air show being attended by 
Gen. Nathan F- Twining. USAF chief of staff, and top Air Force rcsearehand- 
devclopnicnt experts will be published by Aviation Week in its Rily 2 issue. 

The show, schcdnled for )-eslcrday in Moscow, is being covered by Aviation Week 
Fkiitor Robert B- Hof/, and extends the magazine’s on-the-spot coverage of the 
world’s major air shows to behind the Iron Curtain- Shows already covered on an 
annual basis include the SB.AC show in Famborougli, England; France’s Paris Air 
Show and the National Aircraft Show in the U. S. 

General officcij attending the Russian ait show with Gen. Twhiiiig include Lt. 
Gen. Donald L- Putt, depuh- chief of staff for research and development; Lt. Gen, 
Thumas S. Power, commander of the Air Research & Development Command; Maj. 
Gen, AI Boyd, deputy commander of ARDC for weapons systems; Lt. Gen. Frank F. 
Everest, deputy' chief of stiff for nperations; Lt, Gen. Clarence S. Irvine, deputy 
chief of staff for materiel, and Brig. Gen. William H. Blanchatd, deputy director 
of operations. Strategic Ait Command. 
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AATicn Bridges offered his com- 
promise proposal after voting against 
the original measure, Sen. Lvndon 
Johnson (D.-Tex.), eluded; 

"I wish to congratulate the Senator 
on improving his position at Icxist $500 
million overnight. I wish to congratu- 
late him on getting the ndministriition 
lo go along with that position. . . . 
I wish to congratuhitc him on the 
progress he has made.” 

Here’s how Sen. Denis Chuvez 
(D.-N. M.). chairman of the A|)ptopiia- 
tions Committee, explained the group's 


inetease in USAF funds to the Senate: 
"We were tnily trying to do what 
the military wanted to have done. If 
those men had not been afraid to talk 
in front of the white-collar workers of 
the Bureau of the Bridget and the 
Pentagon who were listening to them, 
they would have told ns the truth. 
F.vcn Gen. Nathan 'I'vvining. Air Force 
chief of staff, speaking about the 
recommendation of the Budget Bureau, 
vetv coyly said that tliis is an lUistcrc 
USAF budget. Wliat lie tealiv wanted 
to toll us was tliat it was not cnougli. 


But he was working under orders. . . . 

"I know the practice which is fol- 
lowed. They tell us in |)rivatc that 
they want SI billion more, but they 
do not dare say so before the com- 
mittee. because somebody is watching 
and listening to than. 

"But who will fake care of the nation 
when a war conics? Will it be the 
the white-collar men in the Pentagon? 
Will if be the Secretary of Defense 
or the assistant secretaries? Or will it 
be the LcMavs, the Twinings, the 
Burkes and the Taylors?" 


Senate Group’s R&D Boost Falls Short 


Washington— 'Ilic SlOO million boost 
to Air F'orcc researcli-and-dcveliipiiKiit 
funds approved by the Senate Approjiri- 
ations Committee last week (see page 
26) still falls far .short of the USAF's 
minimum and critical needs outlined by 
two of the nation’s top R&D experts. 

In testimony made prior to the Sen- 
ate conmiittcc's action, Lt. Gen. Donald 
Putt, deputy USAF' chief of staff for 
research and development, told the 
Senate Air Power Investigating Sulicxim- 
mittce that an .additional 5250 to $300 
million in rescatch-and-rlevclopiiiciit 
funds is needed for F iscal 1957. 

Trevor Gardner, former assistant 
secretary of the air force for research 
and development, testified under o;itli 
before the same siihcommittcc, beaded 
by Scn.Stiuiit Symington (D.-Mo.), that 
his mid-February resignation stcmnicel 
from a flat turn down of his request for 
an additional $200 niiUion in R&F) 
funds for Fiscal 1957. 

Ill the fomiulatioii of rcscarch-iiiid- 
development budgets. Gardner told tlie 
subcommittee, "Tlic Secretary of De- 
fense dictated a figure, a fl;it ceiling, 
w'hicli none of us were alilc to break." 
Over the p;ist vear, lie said, development 
of DEW (Distant Flarlv Warning Net- 
work) and SACK (Semi Automatic 
Ground F.nvironmcnt) systems have 
been delayed for lack of funds. Instead 
of the present program for one Texas 
tower off Boston, there is a requirement 
for live, he said. 

Where R&D Lags 

Gardner said that Secretarv of the 
Air Force Donald A. Qitarles was re- 
sponsible for the establishment of ceil- 
ings on the USAI’"s rcscarch-and-dcvcl- 
opment program during liis tenure as 
assistant secretary of 3cfciisc for re- 
search and development. Qitarles served 
as assistant secretary from Scptcnibcr. 
1953, until he replaced Harold Talbott 
IS scctetarv of the Air Force in .•\u|iist, 
1955. ' 

Gen. Putt testified that, above and 
beyond the needed 5250 or $300 mil- 
lion, the USAF’s rc5carcli-;md-dcvclop- 


iiicnt effort requited an additional S30 
tu SlOO million for supporting facilities. 

He listed these areas in vvliieh the 
USAF' rcscarch-and-dcvelopmcnt pro- 
gram is lagging: 

• Missile defense. USAF' s request for 
S34.4 million which "could be profit- 
ably used ill work on a project for direct 
tlefeaisc against long-range ballistic mis- 
vilcs.” he rc|iorted, has been cut to $2 
million for l•'iscal 1957. He s;iid that 
tliis cut would ’’significantly delay de- 
velopment’’ on the defense counter 

• Missiles. With additional funds “our 
work could liavc progressed faster al- 
most across tlic lioard in the field of 
missiles. The Smirk program has been 
stretclicd from time to time. . . . M'e 
could have used additional Funds wisely 
in tile Navaho (iiitcrcimtiiicntal) jiro- 

Thc (air-to-air) F'alcon program has 
probably not suffered to the same ex- 
tent.” M'ork on penetration missiles 
under the Fiscal 1957 budget, he said, 
"will bo strctclicd over what vve could 
do." 

• B-52 successor, llic US.AF "will not 
have- sufficient funds" for rcseatch-aud 
elcvciopmcnt work on a possible succes- 
sor to the B-52 under tire Fiscal 195" 
program. F'ot one project [presumably, 
the clieniically-powcrcd bomber), there 
will be "less than half the requirement.” 
For the other project, the nucle-.ir air 
craft, there svill he $20 million available 
as compared with a requirement of SI 12 

• Aircraft weapons svstems. Because of 
lack of funds, "the initiation of some 
systems have been delayed— such as a 
new tactical bomber. We have delayed 
work oil strategic bombers." On the 
nuclear aircraft project, lie said, work 
was initially delayed on the propulsion 
system and later on the nirtmme and 
siib-svstcms. 

• Researeli aircraft. Of USAF's require- 
ment for $19 million for research and 
development on the higli-altitudc X-15, 
onlv S8 million is programmed for 
Fiscal 1937. 


• Radar- Lack of funds “is testrictinc’’ 
scvcml areas of radar research and tic- 
sclopment. However, because of the 
high priority given in allocation, there 
will be "adequate’’ funds for F’iseal 
1957 research and development on 
"large, lieavT radars for detection and 
warning against an incoming Russian 
intercontinental ballistic missile." 

• Electronics systems. Work has been 
dclavcd on programs to |jtaduce more 
reliable avionic systems. "While it 
might sound like a rather minor element, 
relatively low in cost, it is vitally im- 
portant hceause the mi.ssion of a B-52 
that costs roughly $8 million will liavc 
to abort because of flic sloppy two. or 
three electronic components." ho ex- 
plained. 

• Propulsion, “Practicallv all of our 
]iropiilsi(ni work in jet engines has been 
stretched out bevond what could liavc 
been accoiiiplishcd with additional 
funds” 

• Farth satellites. Ctai. Putt placed tlic 
USAF’’s requirement at $39 million for 
work in this area and added: ’’. . . We 
have zero dollars for this project in 
r’iscal 1957, " No work will be done, 
he added, "exeept vvitli sucli funds as 
mav he carried over from Fiscal 1956.” 

Fuels. Research on high-cnctgv fuels, 
wliicli show "great promise of substan- 
tially increasing llic range of existing 
•lircraft. could be expedited" if sufficient 
funds were available. 

• Boundary layer control. To illustrate 
the ‘'dramatic results” possible from 
rcsearcli iii this field, Gen. Putt said 
that, theoretically, the vveight of tlie 
B-52 could be reduced from 400.000 
lbs. to 90,000 Ills., opening the way for 
major improvements in military per- 
tormance. 

US.AF’s request for lioimdarv-layer- 
lontrol lie reported, vsas origiiiallv $5.7 
million. It was cut to $1 million. 

• Materials. For "almost anything you 
c;in maition.” Gen. Putt told the sub- 
committee, "inaterials arc a large limit- 
ing factor.” USAFs $7.4 million pro- 
|taiu for F'iscal 1957. he said, "is about 
§5% of what we think should be going 
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into materials research and dcvelop- 

• Technical studies. For Fiscal !057, he 
said, "The money for technical studies 
which would ha\e a ^reat influence on 
our programs for 19>8. 1959, and be- 
yond arc reduced to practically zero." 

The general re-empnasized that the 
rate at nhich Russia is closing the gap 
of U. S. air superioritv presents the Air 
Force with its grascst problems. He 
specified that in the three major arca.s— 
engines, airframes and radar— the U. S. 
has a substantial lead at present but that 
Russia today "has enough scientific, 
technologieaj and industrial capacity to 
achieie and face us with a technological 

I'ollowing are Gen. Putt’s appraisal 


By Claude Witze 

Washington— The Defense Depart- 
ment’s rcst<irch-and-dc\'clopmcnt bud- 
get needs new flexibility, "A reasonable 
compromise between necessary fiscal 
prudence and the requirements.” This 
advice was given the Senate Airpower 
Iirvestigating Subcommittee last week 
by Dr. James R. Killian. Jr., president 
of the Massachusetts Institute of Tech- 
nology and one of the Administration’s 
top scientific advisors. 

The Defense Department budget, 
Dr. Killian said, must recognize that 
changes in technology frequently force 
changes in strategy, 

"I think I should go so far,” he said, 
"as to say that the fundamental rc- 

S uirenrent for a .sound budgetary policy 
)r R&D is the maintenance of flexibil- 
ity to encourage further innovation, to 
pick lip the new and bright ideas as 
thev come along, to create a climate 
where men in the R&D establishments 
will not be reluctant, discouraged or 
unrcccplisc when thev sec iiciv ideas 
and new projects that need help and 
sponsorship." 

Other suggestions h\ Dr. Killian; 

• Stronger co-ordination at the policy- 
m.ikmg levels. First Step should be con- 
gressional apptosal of a proposal to give 
each of the armed services its o«-n 
Assistant Sccrctarv for Research and 
Development with an adequate staff 
of scientists and engineers. 

• Better use of advances in basic re- 
search made at imiicrsitics and other 
institutions where radical apprrtaclics 
to weapons system improiemcnts arc 
more likclv to appear than in the mili- 
tary estabfishments. 

• A finn procedure for faioring high- 
priority projects, dropping others where 
possible. ‘”ilie smart men want to be 


of tlic U. S. lead in these fields: 

• Engines. "1 wouid think at the pres- 
ent time in the general state of the art— 
and this covers a lot of fields of toeh- 
nology that go into the manufacture of 
jet engines— that wc arc ahead.” 

• Airframes. “Particularly in structures 
and in basic aerodynamics as of today” 
the U. S. has the lead. "Again I am 
worried at the rate that they ate catch- 
ing up." 

• Radar. The U. S. has a "measurable 
lead," but the "Russians have demon- 
strated a rather remarkable capability 
to produce some fiist-elass radar equip- 
ment, particularly when one considers 
that their natiie ability ... at the end 
of World War II was I'ery meager, if 


associated with the projects of greatest 
significance and challenge, Too rigid 
and too centralized budget control can 
work against this kind of adjustment.” 

• Increased opportunities for discre- 
tionary allotment of funds at the work- 
ing lei’el. 

• A larger R&D budget. "We must 
recognize that people who buy and do 
R&D ate bound to make mistakes and 
go down some blind alleys. Some ideas 
and projects will not pav off. . . . In 
research it is dangerous to be afraid 
to f.iil.” 

In a discussion of Russian techno- 


logical education, Dr. Killian told the 
committee, headed by Sen. Stuart 
Symington {Dem.-Mo.), that the So- 
I’iets have a larger supply of professional 
scientists and engineers from a smaller 
total school and university population, 
than the United States. 

In the critical areas, he continued, 
the qualitv of these professionals is 
first rate. 

The Sosict educational system was 
criticized by Dr. Killian as limited and 
too .specialized. He added, howeser, 
that the use of this talent within the 
Soiiet system permits concentrated 
attack on any giien problem and "has 
had its obvious successes." 

In the field of aeronautics. Dr. Kil- 
lian said an MIT study shows that 
Russia has a small but elite corps of 
top scientists who have solved problems 
carcfullv selected to keep the Soiict's 
acronautical-sciencc level abreast of any 
cnnipctitor. Tiiere are cases, he re- 
ported, where superior designs get in- 
ferior execution. But. then he warned; 

"It is one thing to recite that Soviet 
automobile production is only between 
1 and 2% of ours, ft is quite another 
to understand fliat her production of 
machine tools now exceeds ours." 

Dr. Killian made a strong plea for 
more university-level scholarships to 
stop what he termed America’s waste 
of talented young people who fail to 
get a college education. Pointing out 
that a third of the top 2% of U. S. 
high school graduates receive no higher 
education, he estimated that 200,000 
potciitia! leaders are bypassed each year. 

Tlic scientist-educator said he pre- 


Tefhnology Outstrips Perception 

Washington- Defense Department personnel, in uniform and out, generally lack 
"the capacity to visualize and direct the integration of complicated technological 
systems’’ in 'the opinion of Dr. tames R. Killian. ]r.. president of Massachusetts 
Institute of Technolc^'. I’he problem of systems, integration within the three 
military services, he said, "is one of the major problems affecting the security of 
the United States,” 

continued: ^ ^ 

"I do not suggest that this means complete unification of the three services, 
I do suggest that in dealing with air defense, with intercontinental ballistic missiles 
and otiicr great weapons systems, wc must create the ntganirational patterns which 
will make it possible, first, eficetivelv to develo]) them w'ithout wastage of manpower 
and tcsouiccs and unprofitable duplication of etforC. and. secondly, to manage them 
in terms of their wholencis as systems. 

-So far we have not been able' in the definition of the roles and missions of the 
services, to keep pace with evolviiig weapons systems’ technology, and. as a coiise- 

proccsses. we needlessly increase costs and wc find it difficult to avoid friction and 
duplication of effort. 

"I do not minimize the difficulty of achieving this greater degree of integration, 
and I speak of its importance not to eriHcize existing practices but to urge a growing 
recognition of the fact that a levohib'on is upon us ... I cannot escape the feeling 
that events of the technological age arc moving faster than oiir pcreepb'on of their 
meaning, either in industry or government, and that we need mote carefully to tune 
ill our receivers to pick up the changes which lie ahead.” 


Killian Tells Senate Committee 
‘New Flexibility’ Needed in R&D 
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ferted to have industry provide the 
necessary scliolarsliip liclp. if this can- 
not he done, he added, there should 
be a federal program providing for as 
many as 9.000 sdiolarsliips annually. 

A critical weakness in this field. Dr. 
Killian s.nid. is the diminished interest 
in science and matlieniatics. He said 
the U. S. is "perilously close to be- 
coming a nation of mathematical illit- 
erates in a period when mathematics is 
an essential ingredient of airpower.” 

For the aircraft industry, Dr. Killian 
recommended a larger expenditure for 
basic research with provision for sup- 
porting that effort in military procure- 
ment contracts. 

Air Force Explains 
H-Bomb Drop Error 

Washington-The US-AF admitted re- 
luctantly last week that it missed the 
target by almost four niiics in the hvdra- 
gen bomb test over Bikini on Mav 21. 
Tlie reason: liimian error. 

The Air Force admission came after 
news of the inaccutaev was published by 
a Iloiiohilii newspaper. 

USAF Secretary Donald A, Quarles 
then said the error stemmed from 
the "manipulation of the bombing 
equipment and did not involve mal- 
function of the aircraft or any of the 
equipment which it carried." 

Actually, an error of as much as four 
miles was not iinexpiccfcd. because the 
bombing technique used with a nuclear 
weapon is adinittedlv a compromise 
with accumes-. one worked out to insure 
the saferi- of the Boeing B-52 jct-bonihcr 

For the bomb run, the aircraft ap- 
proaches at maximum altitude and noses 
down to hit maximum speed. .At a pre- 
determined point, it is put into an Ini- 
inclman turn, pulling exactly 4 Gs 
The weapon is released automaticalh' at 
the right point in the upward cunc. 

TTic system permits the aircraft to be 
20 miles (slant-range) away at the time 

° The^cmw'of the B-52 at Bikini was 
from Kirtlaod AFB, New Mexico, where 
an investigation was under way last 
week. Col. Fdsvard Walker, chief of 
staff at the Special AA’capons Center, 
said the crew- agreed with Quarles that 
human error was responsible and that 
they were unhappy about the incident. 

Meanwhile, a new group of atomic 
and seciirih- chiefs wore headed for the 
Pacific to witness the experimental ex- 
plosion of a hydrogen warhead for long- 
range missiles. Lewis L, Strau.ss, atomic 
energy commissioner, headed the 

Other members were Allen W. 
Dulles, chief of the Central Intelligence 
Agency, and Harold E. Stassen, disarma- 
ment aide to the President. 


Piasecki Aircraft Gets on Feet 
With 9 Prime, 45 Subcontracts 


Phibdelpliia-Piasccki Aircraft Coep., 
formed scarcely one year ago after 
Frank N. Piasecki lost operating control 
of his original firm, seems well on its 
way to success. 

Tlic 36-ycar-old Piasecki. former 
president and board chairman of what 
is now 'Vertol Aircraft Corp., reported 
last week that liis new firm has received 
nine prime contracts, most of them for 
research and development work, and 45 
subcon tracts. 

Tile compam now has 90 employes 
at its International Airport plant, ac- 
cordinj to Piasecki. and is still hiring. 
Piasecki refused to list all the contracts 
on the grounds of military and pro- 

New Contracts 

These, liowcvcr, were disclosed; 

• For tlic U. S. Army, Piasecki will de- 
sign. manufacture and test a new heli- 
copter rotor. Tile goal is to reduce 
1 ibration. cut initial and maintenance 
costs and simplify design. The rotor 
will eliminate parts in the blades and 
attachment mechanism and 809f of the 
hinge beatings- Designed as a replace- 
ment for the rotor in the A'crtol H-25 
helicopter, it will be adaptable to other 
rotary-wing aircraft. 

• For the U. S. Naiy, Piasecki will de- 
velop a ring-wing propeller combination 
for vertical lift. Piasecki refused to 
give details on this project, but it was 
iiiiderstoiid that it is a type of flying 
pkitfomi, possibh capable of converting 
to horizontal flight. A^aliit of the con- 
tract is in excess of S94.000. 

• For USAF, Piasecki will perform re- 
pair and overhaul on 120 sets (5601 
blades for the A'crtol H-2I helicopter. 
Contract, awarded bv the Middletown 
■AM.A. amounts to 571.005,20, 

• Also for the Navy, the firm will design 
and dcvelii]) a drone helicopter, pre- 
sumably for anti-submarine w.itfarc. 

• For the Army, Piasecki is working on 
a contract amoimtiii| to approximately 
S20.000 for ovcrh:uil and rcp.iir of 
blades for the Vertol 11-25 helicopter. 
Subcontracts 

Piasecki said his firm will use a sur- 
plus IIRP helicopter purchased from 
tlie Navy and plans to construct a new 

Among the companies for which Pia- 
secki said he is doing subcontract work 
arc General Flcctric. Westinghoiisc, 
E. G, Budd Co. and Martin .Aircraft- 

Pattern of Piasccki’s new venture fol- 
lows closely the history of A'ettol, for- 
merly Piasecki Helicopter Corp., from 
which he was ousted as president, board 


chairman and board member in a bitter 
management fight that culminated in 

six weeks ago. 

Piasecki Helicopter Corp. was started 
during World War II and subsisted in 
its carlv’ days on subcontract work until 
Piasecki interested the Navy in the 
first successful tandem helicopter. At 
that time, capital was provided by Law- 
rence Rockefeller and A. Felix du Pont, 
and the company became a success. 

Ill 1953 the' Rockefeller interests 
hrought in Don R. Berlin as president, 
laitcr Piasecki was removed as board 
chairman. He immediatcb left his ac- 
tive position in the firm and started 
PAC- The old companv changed its 
name to Vertol. 

Piasecki Aircraft Corp.. occupies four 
buildings at International Airport, all 
leased from the city of Philadelphia. 
Total floor space is in excess of 24.000 
sq. ft. In addition, the company has 
about 60,000 sq. ft. of ramp space. 

Associated with Piasecki in the new 
firm ate several of his former associates 
at Vertol, 

Napier Gazelle Slated 
For Wessex Helicopter 

Napier G.izcllc gas turbine engine 
will be used to power the AVessex heli- 
copter which AVcstland -Aircraft I,td., 
ivill put in production soon. The heli- 
copter is the Sikorsky S-5S built under 

Sikorsky version is powered bv a 
Wrigbf R1S20-S4 engine. Wright- 
pevvered model was sold to Westland 
b;' Sikorsfcv, and Sikorsky understand- 
ing was that AA’^right model will be 
evaluated bv RovuT NavT. for which 
craft is designed. Napier engines arc 
to be installed after this evaluation, 
Sikotskv savs. Sikorskv is to receive 
General Electric 'l’-5R turboshaft engine 
tor installation in S-58 model this sum- 
mer (AW June 4. p. 60). 

Performance of AA'essox given by 
W'cstkmd specifics maximum sea level 
speed of 1 1 5 kt„ cruising speed of 1 1 0 
kt. at all-up weight of 12.600 lb. Rate 
of climb will be 1.350 fpm. with full 
load, and range 3S2 nautical miles. 

Emptv weight is 7.259 Ih. Internal 
freight load capacity is 2.000 lb. and 
external sling load 4,000 lb. Hovering 
ceiling in free air is 4,500 ft.; vvith 
ground effect 8.400 ft. Cruising ceiling 
is 6,000 ft. Main and tail rotors have 
four all metal blades. 

Craft eventually may be available for 
civil m.itkct, AA’esfland says. 
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fiist 950 


FIVE ROCKETS |msh Convaii designed rain r'ln^iun tcjkl sled In 020 iiiph. jii 
of run diinn 10,000-(t. diial-niil track at Edwards Air Eoice Base Test Center. 



Rocket Sled 

A rocket sled to test rain erosion on 
.lircraft and missile parts lias exceeded 
Macli 2 three times at the Air Resc'irch 
and Derelopniciil Coniinand's k'light 
Test Center. Kdwards -M'B. Calif. 

Desigiierl and built by the Convair 
Division of General Dynainics Corp. 
and ponered by a dozen 11. 000-lb. 
thrust .Aerojet-General Corp. rockets, 
the test vehicle eoinplctcs its run along 
a 10,000-ft. dual-rail ttack in 6-7 sec. If 
first reached Mach 2 on April 2r. Pre- 
r ions record for rocket sleds, also set at 
Edwards, was 1,280 mph. 

A complete section of an aircraft or 
mi.ssilc can be nm timiugh a sgiray equal 
to approximately eight inches of rainfall 
|)cr hour. 

'nic |wtt being tested lemains in the 
spray only a half second, but with the 
r riUinic of wafer used, the run is equisa- 
Iciit to approximately 16.500 ft. of onc- 
inch tiiinfall at Mach 2. 

I''ivc rockets propel the vehicle’s 
pusher to 620 mph. in the first 950 
ft. Two knife edges on the sled then 
cut a bronze screen on the track, break- 
ing a cirenit and sending 600 volts 
through a line to ignite the other seven 

'ITie sled reaches the spray at 5,800 
feet. Its rockets burn mit at -f,000--l,500 
ft-, but momentum carries it through 
the 1,200 ft. of sprat at Mach 2, 

The c.ircfullv controlled '"tainfall" 
mines from nozzles erected on poles 
alongside the buck. At 8,000 ft., a water 
brake takes hold, bringing the sled to a 
stop onh 200-500 ft. from the end of 
llic tiack. Tlic puslicr and sled tide on 
steel “slippers." 



TELEMETERING equipment is packed in 
5i-in. dia. tribe. 
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Passes Mach 2 in Test 



SLED is lunked over bt Brig. Gen. |. S. iloltoncr. commander of the Edwards .Air Force 
Base Test Center (left); Robert King (center). .Air Foret siipcrvisui of the rocket ttack, and 
Ruv Holnies, Convair Tlicrmodiuamics engineer who helped design sled. 



DOZENS of these 6 ft. spray stands spaced along a 1.200-ft. section of the lO.nOO-ft. track 
provide test rainfall. Com-air engineer F. K. SvdUind cheeks rainfall setting w-itb a pressure 
gage. AA alci is supplied Iroiii tank on top of 100-ft. tower. 


ARDC Science Meet 

Prizes will be awarded for the three 
best irapers presented bv iiiilitsrv or ci- 
vilian scientists or tcclmicians at the 
fourth anmul .Air Research and Devci- 
opincnt Crniimand Science Ssmposinm 
in Boston next Oct. 9-10. 

Awards of S3O0, 5200 and $100 will 
be given on the basis of the work de- 
scribed. eontribiiHon of the work to fn- 
true petforniaiicc of USAF's missioii and 
the quatitv of the |)TC]taration and presen- 
tation of the papers. Ibe center sob- 
niitting tire winning pajrer w'ill receive a 
rotating plaque. Replicas will he given 
to individiial winners. 

lire awards w*eic initiated tiriongli tire 
efforts of USAF CliieJ Scientist Dr. 
Cuvford Stever, Gen. James Doolittle, 
and James Straiibblc of the .Ait Force 
.Association, llrev will be presented by 
.ARDC Commander Lt. Gen, Thomas S. 


Col. Stajn» ’Grounded;’ 
No More Sled Runs 

Alt i'Otcc Lt. Col. Jolrn P- Shrpp. 
who rode a rocket sled ut a speed of 
652 mpli. during tescarclr into human- 
factors. Iras been ordered to make no 
more high-speed tuns. 

Brig. Gen. Nfanin C. ncmict. 
Deputy Commander for Research and 
Dcs'clopmcnt of tlie Air Research ami 
Dcvclopniont Conrmand. said Col. 
Stapp still will be allowed to make rou- 
tine tr.rck tuns. Col. Sf.rpp heads the 
tenter’s .Actoinctlic.il Laboratory. 

Ceil. Dernier said Col. Stapp "didn't 
like it one bit," blit his sujjcriors felt 
that Col. Stapp's "tremendous experi- 
ence and know-how" make him too 
taliiablc to tisk aii\' more high-speed 

Col. St.ipp set the gtomid-speed rec- 
ord for humans in 1954 on a 2.000-lh. 
sled at Holloman .Air Dcselopment Cen- 
ter. N. M. lie re.iclicd a speed of 652 
mph, in 2.800 ft. and in fisc seconds' 
time. The sled decelerated with a force 
of 55 Gs and a wind |)tessure of more 
than two tons. 

The Air Force said Col, Stapp’s speed 
was equivalent to 1.7 times the speed 
of sound at 55,000 ft. 

Gen. Dcmlct said Col. Stapp "has 
reallv crowded tlie limit of human toler- 
ance and has established several sig- 
nificant points on the curst of luiman 
tolerance. W’e don’t belicso lie or any- 
one should stretch his luck any far- 
ther.” 
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A( Sumnipr IAS Meeting: 


Aerodynamic Heating Problems Reviewed 


Los Angeles— Mctliods of dciiling with 
acrod'iiamic hciitiiig and the advances 
in the state of VTOL/S rOI. aircraft art 
were the major subjects at last week's 
summer meeting of the Institute of the 
Aeronautical Seienees. 

Departing from conventional pro- 
graming. IAS also introduced a new 
topic to its agcnda-socioiogical influ- 

Approximately 1.000 engineers at- 
tended the four-das meeting which in- 
cluded closed sessions on supersonic 
jsropiilsioii and B-52 development. 
AERODYNAMIC HEATING 

Before the engineer can be confident 
in his design, said E. R. Van Driest of 
North American Asiation’s Missile Dc- 
sclopmcnt Disision. the following areas 
of research in aerodynamic heating must 
be further explored: 

• Surfaco roughness and frcc-strcam fur- 
hidcncc on the control of laminar to 
turbulent transition by cooling of super- 
sonic flow for flat pi, lies with cr lindrical 
leading edges and for cones with spheri- 
cal noses. 

• These same effects for hvpersonic flow 
witli realistic tcin|)crafvire behind the 
bow war e. 

• Turbulent heat tr.insfcr on flat plates. 

• Roughness effects on turbulent heat 
transfer at ordinarv supersonic flow. 

• Stability of boundary layers near the 

• Viscous flow solution at leading edges 
of plates and points of cones. 

• Heat transfer in separation areas such 
.^s before control .surfaces and in wakes. 

Experiments show that cooling the 
boundary laser delays transition from 
liiminar to tnrhidcnf flow. Tliis delay 
not onlv dccrcasc.s the acrodniamic 
beating rates considerably, according to 
Van Driest, hnt also increases the per- 
formance of winged high-speed vehicles. 
Mach 3 Airliner 

As an example of the effect of transi- 
tion on pcrfoniiance. Van Driest cited 
a futuristic commercial airliner de- 
signed to flv yOOO mi. at a speed of 
about Mach L It could vetv well base 
a zero-lift drag coefficient composed of 
50% pressure drag and 50% turbulent 
friction drag. 

If the boundary layer could be stabil- 
ized bv cooling so that considerable 
laminat flow prevailed over the airplane 
surface, skin friction drag might be re- 
duced bv as much as 50%. which 
would reduce diag coefficient by 25%. 

If other factors tcinain constiint, the 
range would vary proportionallv to the 
square root of the ratio of die drag 


coefficient with turbulent flow to that 
with lamiiiar flow. In this case the 
range would increase about 15%, or 
about 450 ini. 

Anti-Heat Methods 

Methods for protecting or cooling 
surfaces and cooling internal compart- 
nioiits seem feasible for botli steady and 
tran.sicnt flight conditions, according to 
D. J. Masson and Carl Gazlcy. Jr., 
Rand Cotp.. aerodvnainicists. 

I'or the lower range of flight equili- 
brium temperatures or lower transient 
heat loads, use of a thickened metallic 
skin appears to bo the most efficient 
means of countering siitfacc aerodv- 
namic heating. In this range, tbev said, 
cooling of internal equipment bv ulti- 
mate dissipation of heat to atmns- 
liberie air seems most feasible. 

For higher flight equilibrium tem- 
])cnitures and higher beat loads, surface 
protocKon is best accomplished bv in- 
sulation 01 the outer structiia’ plus in- 
ternal cooling, or bv a transpiration 
(controlled gas or vapor flow through 
a porous skin) or mass-tnmsfcr sistcm. 
Cooling of internal equipment is best 
done by an expendable vaporizing cool- 
ant or by thermal capacits’ of the equip- 
ment and stmclurc themsebes. 

These systems, still in rolalnelv early 
stages of dcselopment, offer prob.iblv 
the highest efficiencies, Masson and 
Gazlcy said. The gaseous discharge from 
the surface tcduccs the incoming con- 
s'cetive heating. The degree of reduction 
at supersonic and hypersonic speeds is 
still a matter of conjecture, but theoreti- 
cal and experimental work at low speeds 
indicates that it may be appreciable. 
Surface Coatings 

Surface coating which sublimes or 
chcmicalb' dissociates was offered as less 
complicated than transpiration. Coating 
materials include gypsum, magnesium 
nitride, and graphite. Such coatings, 
they said, eliminate the complication of 
a porous skin, the weight penalty of 
plumbing, and the necessity of control, 
as associated with transpiration. 

Of the expendable coolants, water is 


IAS Meeting Coverage 


Coverage of the summer mccHng of 
the Institute of Aeronautical Science at 



the Los Angeles bureau that included 
Irving Stone. Richard Sweeuev and 
Beinie I.ang. 


the best heat transfer fluid because its 
latent heat of vaporization and abilitv 
to absorb sensible heat ate the highest 
of these fluids. Ilowcvct. its adsantage 
over other fluids (methyl and ethyl alco- 
hols, pctroleiim fuels and acetone) may 
he lost when the entire cooling svstem 
operation is csaluatcd- 

In short time flights, less apparatus 
might be required if a fluid already on 
hoard, such as fuel, is used and the 
equipment is near the fuel svstem. For 
long flight times and for unpowered 
fliglit, such as that associated with ballis- 
tis and glide missiles, systems utilizing 
water would be superior, Masson and 
Gazlew said. 

Simuiation Problems 

Simulation of heating and of loads 
experienced by a hypersonic, vehicle is 
a major problem for the structural test 
engineer, declared Lewis II. Ahrah.im, 
missile strength section chief. Douglas 
Aircraft Co. 

Methods used to simulate aero- 
elvnamic heating include use of hot 
gases, electric blankets, radio frequency 
induction lie.iting, resistance heating, 
solar radiation, hot bodv radiation and 
wind tunnel testing. 

Best source, disregarding size of 
specimen it can handle, is only capable 
of producing heat flux of a vehicle 
traveling at a speed of Mach 8 or 9 at 
low altitndc- 

Abov'c this range, free flight testing 
appears to be a smution. using a high 
performance rocket to which the struc- 
tural unit under test would he attached. 
Test vehicles could he multi-stage de- 
vices, .fibrabam said, with the final 
.stage even programmed to fire vertically 
downward, achieving high Mach num- 
bers at high dynamic pressures. 

This type of testing is expensive, re- 
quires large operational ranges and large 
quantities of instrumentation, he said. 

Stmctnnil and material advances will 
keep pace with advances in aerodvnamic 
and propulsion, so that progress will not 
he slmvcd by the thermal barrier, ac- 
cording to Norris F. Dow, structures 
engineer. General Electric Co.’s Special 
Defense Projects Dept. 

For moderate hx’personic speeds and 
flight durations, cons'cntional stnrctnral 
materials may be utilized as heat sinks, 
ho pointed out, and the selection of the 
proper material to use still depends 
primarily upon structural characterisKcs 
rather than thermal conductivity. 

To absorb a 5,000-bfu. heat pulse 
for 50-.SCC. duration the approximate 
weight of 2024-T5 aluminum allnv 
would be 11,2 lb, per sq, ft,. 17-7 PH 
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stainless steel would be 10 lb. per sq. 
ft-, and RC nOA htaiiinm alloy would 
be 7.2 lb. per sq. ft. 

On this basis, the use of titanium 
alloy as a heat sink would pennit more 
poundage to remain for structiirai pui- 

VTOL/STOL 

llic Army's VTOL.S'I'OL vehicle 
was defined by Lt. Col. M. ). Strok as 
one capiiblc of operating from unpre- 
pared tcrr,iin with VEOL/STOL char- 
acteristics without sacrificing normal 
mceliuin speed adsantages. While 
cap:iblc of VTOL, it should perfonn 
as an STOL in a 100% overloaded 
VrOL .situation. Several are-.is worthy 
of intensive rcscatcli and development 
efforts, in addition to nonnal acto- 
dsmaniic and ptO|niIsi(m investigations, 
listed hv Colonel Strok, are: 

• Rcliahility. Powerplant failure should 
not endanger the entire aircraft's safetv. 
Component design should be such that 
m.iterial or functional failure will per- 
mit the aircraft to make a safe landing. 

• Ease of operation, No extensive or ex- 
pensive training programs or radical 
changes in piloting techniques should 
be needed to take full advantage of the 
aircraft's eapvibilitics. Unman engineer- 
ing tcehniques must insure a iniirimum 
nuinhcr of control loops the pilot must 
clo.se for various flight conditions. 

• Ease of maintenance. A design goal 
must be 1.000 operational hours be- 
tween major overhauls. Dirt, dust, 
temperature extremes and corrosion 
arc to be considered normal. Load 
cariying and running piirts and assem- 
blies should he scaled if possible and 
have cantrollcd atmospheres. Use of 
scaled design and/or unitized and in- 
tegral paciLigc conec|jts to simplify 
replacements would he highly regarded. 

• Boundary layer control. A low energy 


requirement type would achieve signifi- 
cant increases in maximum lift coeffi- 
cients and forward speeds. 

• Propeller design. High sbatic thrust 
efficiency along with high speed effi- 
ciency is requited. 

Kenneth Coward, preliminary design 
engineer, Ryan Aeronautical Co., said 
his company's deflected slipstream type 
of VTOL falls into the conventional 
propeller category . 

Ryan Philosophy 

Tests on propeller static thrust, in- 
cluding investigation of the relationship 
between propeller thrust and angle off 
twist at certain power settings, indi- 
cates tliat propeller twist can be varied 
over wide limits. This permits transla- 
tion of maximum engine power into 
static thnist at low twist angles with- 
out serious effect at high speeds. 

Rvan also has introduced a "figure 
of merit" (ratio of ideal power output to 
the actual power output to generate a 
given static thrust) to facilitate com- 
puting static tlmist. knowing propeller 
diameter, power input and air density. 

Ryan mounted a full-scale test sec- 
tion on hydraulic mounts to measure 
all six components; lift, draft, pitch, 
roll and vavv moments and si': .stce. 
The tests indicated at what ar.^Je to 
the ground the plane must be flown to 
achieve a slipstream 90 deg. to the 
Sroiind and thereby effect vertical 
flight. Tlic points plotted on a graph 
were actuallv slipstream angle, with the 
com|)lcmenf rcpresaiting the airplane's 
actual anglc- 

Under problems of hovering fliglit 
with deflected slipstream VTOL air- 
craft, Cow-ard listed; 

• Powerplant failure- When S’I'OI. 
conditions prevailed, powerplant fail- 
ure assumed the same importance it 
has with conventional fixed wing air 


planes. A certain critical area between 
vetrical ascent and a forward speed 
capable of supporting flight might be 
safely overcome by infctconnecfing pro- 
pellers in ease of one engine failure. 
Coward said. 

• Control in hovering. Solutions possible 
include locating control surfaces in the 
slipstream, use of exhaust gases from 
turboprop engines, separate small gas 
turbines located at the aircraft exftem- 
etics or small rocket motors. 

Tiic transition system must not be 
so complicated that the pilot must re- 
orient his control process. Any me- 
chanical system to achieve transition 
must be cxtremelv simple and positive. 

Another control factor is tail size. A 
tail adequate in size for VTOL be- 
comes a lift factor in normal flight and 
fakes care of tail control at the 60% 
CG location which will be standard 
for lO OL aircraft. 

Scott Rcthorst of California Insti- 
tute of Technology outlined a theory 
for analysis of a wing extending througfi 
a propeller slipsftcain. The new theory 
is based on lifting surface considera- 
tions and employs a method of analysis 
valid at all jet vclocitv ratios. 

Magnitude and distribution of lift 
for anv arbitrarv combination of wing- 
slipstream geometry and at all ratios of 
slipstream velocity to forward flight 
velocity arc ptcdictcd. llic results arc 
ill parametric form. 

In developing this theory, Rcthorst 
said, the method of aiialvsis replaced 
the wing with a series of finite horse- 
shoe vortices, and the case for each 
vortex inside and outside the circular 
jet stream vv-as solved scpratcly. Tlic 
vortices were represented in width para- 
inettically so that combinations could 
he superimposed to represent any arbi- 
trary jet-vving combination. 

Results of the analysis ate values of 
ilownvvash at all points in space due to 
the jet boundary . Insetting the down- 
wash values into a suitable thcon' ob- 
tains final results expressed as magni- 
tude and distribution of lift. 

SAC JET TRANSITION 

"Transition pains” began with the 
first delivery when the Strategic Ait 
Command switch from propellers to 
Uitbincs gilt under way in 1951, Col. 
Richard Evans of SAC headquarters 
fold the IAS meeting. 

As Col. Evans related, the base fire 
tliicf at McDill Field. Tampa, k'la.. 
saw smoke trailing from the six jet en- 
gines of the first delivered B-47 medium 
bomber as the pilot. Col. Michael Mc- 
Coy, w'ds walking out to fly the aircraft. 
The exhausts of the brand new engines, 
as a result, vvetc baptized with foamitc. 

Col. Evans described the manv 
changes to which SAC crews had to 

• Three men did tlic work fotmctly 

33 


Economist Forecasts Stable Industry 

Stability in |ru»tli with earning power becoming more predictable is the outlook 
for the iilKTaft industry. George Sterner, senior economist foe Lockheed Aircraft 
Corp,, told IAS iiieriib^s. Other predictions from his paper, "An Economist Looks 

industry outlook. 

•Shift by intcrnatiuiijl Cnmmimisin from military strength to economic pressures 
will not ]>crmif the U. S. to lower defense spending- Of this continued high spend- 
ing. the aireralt industry will get a major share. 

• Stability which will result from this Red competition and from increased gross 
nab'onal product through 1970 will enable aircraft coni|>anles to keep skilled wxrrk 
forces intact and plan better for capital expenditures. 

public works programs or returned to taxpayer as tax reduction, Fewer units will be 
produced for mllitarr, but units will be more efficient, more sophisticated and will 
have a much higher unit cost based on today's dollar. 

• Industry competition for defense dollars w-ill increase, with military spaiding going 
to keep forcc-in-bcing modem, to replace uhsulcte equipment and to keep tech- 
nological advances flowing into U. S. arsenal. 
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done by 11. and the nature of the work 
was more involved. 

• Fuel consumption made complete 
mission planning a must, so that once 
jet engines were started, there was no 
delay in reaching cruising altitude. 

• Temperature effects on jet takeoffs 
were critical, accelerations progressed 
swiftly and the time of decision on 
go or no-go for pilots became almost 
nothing, llic decision had to be right. 

• Cruise control of jets was imperative, 
and all factors wciglicd hcas'ily outside 
air temperature, airplane gross weight, 
rate of gross weight change, cruising 
altitude and Mach number. 

• Pilot techniques had to be adjusted 
to aeroelastic wings wbicli flap at liigli 
.Mach number and in turbulence. 

Col. Evans related another experi- 
ence of Col. McCoy, commander of 
the f06th Bomb \Ving. Col. McCoy 
was riding in a B-47 nose compartment 
witli two student pilots. The plane en- 
tered a thimderstonn. and the B-t? 
wings were flapping the full 17 ft- at 
each tip. The colonel growled into the 
intercom, "One of you guys climb 
outta tlierc, I’m coming up.” Where- 
upon all three pilots met in the 
passageway. 

• Operations near jet stream made fre- 
qiicnt precise nasigational position 
cliecks mandatory. Operating the B--17 
included considerations of optimum 
altitude combined with pressure pif- 
tem and jet stream flight, making com- 
promises and evaluatinns necessary by 
the pilot at frequent intcn'.ils. 

• Flight rules and traffic control pro- 
cedures had to be re\-ain|)ed to accomo- 
date jets- 

• Limitations of Mach number and 
altitudes introduced several new terms 
to pilot language, "coffin corner,” 
wlicre low speed stall and high speed 
still! or buffet arc tlic same, was one. 
This condition applies for a specific 
altitude-temperature, and DS a result, 
pilots must be constantly cognixant of 
their cnsironnicnt and gross svciglit. A 
second term was iiilcron rcs'Crsal, which 
coseted the effects of aeroclasticity in 
control. 

Application of aileron control in 
B-t7s traveling at high Mach num- 
bers resulted in aerodynamic pressures 
on the ship which combined svitb the 
elasticitv of the structure to turn the 
wing into a super aileron. In effect, 
instead of being a primarv' control sur- 
face, tile aileron acted as a sen'o tab 
for the wing and tlic wing became its 
own contrcif surface. 

Right aileron produced a toll to the 
left, as one pilot found out in a deinon- 
sttafion before a large civilian andicnce. 
He needed right aileron correction to 
take him past the reviewing stand at 
high speeds. He applied it, and when 
nothing happened he applied more and 
more. Suddenly the airplane rolled left 


and he streaked past the tear of the 
rei'iewing stand. 

Rates of descent were critical, lead- 
ing to a need for the best in terminal 
weather when deciding when letdowns 
should Start. Fuel consumption at low 
altitudes dictated optimum letdown, 
and greatest assurance of completed 
landing once letdown started. Seieral 
adequate configurations of penetration 
have been deiclopcd, built around vor 
facilities. 

Togctlicr with GCA (radar)-nioni- 
lotcd ILS approaches, one-minute in- 
terval landings liai’c been effected in 
fi-47 tactical units- 

Control of the airplane on final ap- 
proach, and estimates of landing com- 
pletion and toll are critical wifli jets. 
Engine power requires time to build 


Ait travel trends indicate that two- 
Ihirds of the nation’s common carrier 
travel will be by air in the 1970-75 
era, Llovd B. .-ksehcnbcck, supcevisbr- 
market research, Douglas Aircraft Co., 
Inc., told I.AS members last week. 

Asehcnbeck also forecast that the 
demand for scheduled domestic seat- 
miles will exceed supply in 1965 by 
14.5 to 24.5 billion seat-miles. 

The basis fot tliesc projections in- 
volve an exploration of all factors that 
influence common carriage of people. 
Asehcnbeck said, including the use 


up for go-around, and the plane takes 
time to accelerate. Bad fanding re- 
coveries with engines ate difficult, if 
not impo.ssiblc, due to time lag be- 
tween power application and cffectivc- 

Beftcr engines, like the J-57 in the 
B-52. combined with thrust teversers 
will end the mote hanrdous aspects 
of close-to-thc-groimd operations, Col. 
Evans said, leaving the airlines to com- 
bat the one big problem in their tmnsi- 
tion to jets. 

Noise has left its mark on SAC's 
nciglibors. It is blamed for nervous dis- 
orders, social disgrace and an increasing 
birthrate. 

SAC feels that if tlic airlines alleviate 
this problem, they’ll liavo jets licked 
in a breeze. 


of proper aircraft over the routes of 
an airline, the range of fares, extent 
of the competition and economics of 
a country. The Douglas economist's 
emphasized the basic economy of the 
region served b\ a carrier. 

Present trends indicate, he said, that 
air travel is on the inaoasc and may 
make it possible for common carrier 
travel, as an industry, to regain its 
competitive position for the consumet 

Since travel may be tied to the 
economy of the nation, Asehcnbeck 



Three Records for the Hound 


Russian Mi-1 “Ctecn Grassliopiict” helicopter des^ned by >fil<hail Mil have hud three 
new world records claimed for tliem. If homologated by the FAf. these will bring to five 
the number of official world records for helicopters held by the Riissi-ms. First mark set 
was an altitude of 19.472 ft. with two tons (metric tons, at 2.200 lb. each) payload. On 
the following day. an altitude of 19,842 ft. was reached with one metric ton of payload. 
Three days later, the Hound coxered a triangular contsc of J10.7 uir. at an average speed 
of 116.3 mpb., also claimed as a record. 


Boom Is Forecast in Air Travel 
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From the experience of men and nations has sprung the concept 
of peace through power. Even when our nation svas young, strength 
had long been recognized as an effective deterrent to war. 

Today, the Government Products Division at Rheem is proud 
to take part in the furthering of this concept. Rheem develops and 
produces, for government and industry, quality products that 
are contributing ro the strength of our nation. Low per-unit cose, 
and delivery that meets the most stringent completion 
schedules, are part of this contributioa 

Rheem’s integrated Government Products facilities are presently in 
quality development and production on air frames, missile and jet engine 
components, airborne ordnance, electronics and ordnance materiel. 


"7b be prepared for war h one of the most 
effectual means of preserving peace” 

George Washington 


GOVERNMENT PRODUCTS DIVISION 


YOU CAN RELY ON RHEEM 

Rheem Manufacturing Company » GOVERNMENT products division 

DOWNEY, CALIF. • SAN PABLO, CALIF. • WASHINGTON, D.C • PHILADELPHIA. PA. • BURLINGTON, N. J. 



^^Each spot represents an application 
of MCROJS/r pressure ratio controls 



VERSATILE MICROJET CONTROLS fine] many uscs on modem 
liiRli speed nircraft and missiles, reRulating a variety of 
engine functions, Ciislom-dcsignetl Microjet control sys- 
tems sense and reduce pammeters to pneumatic signals, 
and compute scliedulcs for inlet ramp position, inlet 
guide vane angle, fuel flow, afterburner ignition or jet 
nozzle aren. Their simple, rugged cimstriiction — insensi- 
tive to environmciilal extremes — has been proven on 
high-pcrfomi.inec engines by leading mimufacturers. For 
further information on Microjet controls, address Solar 
Aircraft Company, Dept. C-3S, San Diego 12, California. 
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used a national income forecast dtsci- 
oped bv the Congressional Joint Com- 
mittee on the economic report, which 
applies the teasel factor (amount of 
tras’cl purchased per SIOO of national 
income) to establish the basic trend 
for traffic desclopmcnt. After estab- 
lishing travel trends for surface and 
air. he projected the relatisc siilucs 
of each mode of transportation. 

Air Pereentoge 

On tlii.s basis, he predicts air will 
account for nearly 501? of total com- 
mon carrier tras’cl in 1960 and 55'’/ 
bv 1965- 

■ "Looking ahead to tire 1970-75 era." 
he .said, "ft is possible to foresee that 
two-thirds of all coiiimun carrier tiarel 
in the U.S. will be bv air. Tire philos- 
ophy of morc-for-vour-mones is the 
basic appeal which combined with 
proper distribution mcnm success in 
the marketing field." 

To forecast demand for passenger- 
miles in terms of supply, he arrived at a 
seat-mile forecast by applving a passen- 
ger load factor to the passcngcr-nrilc 
rorcKist. 

The uppCT limit is based On an aver- 
age load factor of 55%, which should 
assure profitable operation and achieve 
the requirements of adequate scheduling 
and iibilih to handle peak loads, accorcb 
iiig to .Aschcnbeck. Today's reciprocat- 
ing aircraft hare an average breakeven 
load factor, for total costs, of slighflv 
greater than 50%, However, by 196'5 
ncarh’ two-thirds of all scat-inilc.s wall 
be produced by turbine powered aircraft 
which have average hreakesen load fac- 
tors less than 50%. 

In developing the scat-mile |)roduc- 
tirity of equipment operating in 1960 
and 1965. Asclicnhcck used the follow- 
ing iiS.sumptions: 

• Equipment now on order will be de- 
livered and operated by r-ear end 1960. 

• Jet transports on optional order will 
be delivered and operated prior to 1965. 

• Present reciprocating engine aircraft 
will be gradually retired from tire major 
trunk lines and will find a market in 
other ripcs of scn icc. 

• DC-6 type aircraft will all be operat- 
ing as coaches by 1950. 

Taking these into consideration and 
using the forecast band, Aschenbeek 
said the U.S. demand fur scheduled 
domestic seat-miles will exceed siipplv 
in^l965 hy 14.5 to 24.5 billion scat- 

TTie method also establishes a con- 
trol cuiTc within wliicli tlic forecast of 
regional traffic must operate, he ex- 
plained, 

Dirge sliifts in population in the 
U.S. as well as the increase in popula- 
tion and the new industries liavc a "tre- 
mendous effect" on the changing eco- 
nomics of a given marketing area. Civil 
Aeronautics Administration has grou|)ed 


tlic cities served by the airlines into 
four classes; marketing, institutional, 
balanced and industrial. 

Buying Index 

"Br- use of sci’ctal economic indi- 
cators, a symptomatic index of the 
buying potential of a city can be as- 
signed." Aschenbeek said, taking into 
consideration such elements as popula- 
tion, retail railes and disposable income. 

He made it clear that air travel is 
sensitive to disposable income and 
therefore a symptomatic index should 
contain di.sposabic income to reflcet 
the ability of a regional economy to 
generate air travel. 

It may appear, he said, that cities 
of equal busing power ability sliould 
generate equal amounts of air travel. 
Iliib is not aln-jys true. For instance, 
he explained, a city whicli is classifier! 
according to the CAA type as industrial 
will not, as a rule, generate as many 
passenger-miles as a city classified as 
marketing or institutional, even thougli 
the industrial city has equal buying 
power for consumer goods as measured 
bv the buving power index. 

He outlined airline considerations 
for equipment needs, taking into ac- 
count route structure, scheduling, com- 
petition, tvpcs of service and fares 
and ait]rlanc performance and eco- 

All these factors, Astlicnbcck said, 
add np to giving an airline a guide 
as to the number and ripe of aircraft 
needed in its cxisinding business. 

News Digest 


Cliance Vouglit is dcvelo|)ing an air- 
to-ground version of tire Navv’s Regulus 
sea-to-sea missile whicli it hopes to sell 
to the USAF. 

McDonnell Aircraft Coep. has S52,- 
630.000 in new business from USAF 
and Navy. Included arc prime contract 
for one new missile and major subcon- 
tract for another. Total new missile 
contracts arc S25 million, to bring 
ini.ssilc backlog to 536 million. Overall 
backlog is $668 million. 

Longest Fircbee flight of 105 mi. 
from remote control ground station- 
lias been made after air launch from 
JD-1 at the Naval .Air Missile Test 
Center, Point Mugu, Calif. Ryan jet 
target drone then was turned around 
and retraced over-water route for total 
run of 210 mi. Automatic parachute 
lowered I' ircbec into ocean just offshore 
and pickup was made bv Navv. 

First F-IOOD produced at North 
American Ariation, Columbus, Ohio, 
plant test flown. 


F.A.I. Confirmed world speed record 
of 1,132 mpli- set by Peter Twiss in 
Faitey Delta 2. 

CAA Certification of RCA AVQ-10 
C-band weather radar system is the first 
for commercial airborne radar equip- 
ment- American. Continental. Pan 
Amerie.rn, Trans W'orld, United, Air- 
India, BOAC. Cia. Mexicana dc Avia- 
cion, Iberia. Sabena, Swissair and Union 
Aeromaritime de Transport have pur- 
chased the equipment. 

Net sales and other income of Ryan 
Aeronautical Co., for first half of Fiscal 
1956 total $21,909,142. according to 
an unaudited statement. Increase over 
same period last vear is 12%. Net profit, 
after provision for federal income tax 
wa.s $683,492, equal to Sl.SO a com- 
mon share, down from $796,596 and 
$2.09 last year. 

Flight test facility for Radioplanc 
Co., projects has been establish^ at 
HolUiinan Air Force Base by Northrop 
Aircraft, Inc- 

.Aviatiou agrccniciit signed by Dr. 
Heinrich von Brentano, M’est German 
foreign minister, and Thomas Kieman, 
Iri.sh minister at Bonn, will permit Act 
Lingus to flv between Dublin and 3\'cst 
Germany and operate on a route from 
soutlicm Ireland to Italy via southern 
Germany and Switzerland. In return. 
Lufthansa will fly to Dublin and can 
use Shannon Airport ;is a transatlantic 

Me 200 built in Spain was inspected 
at Ducsscldotf Airport by West Ger- 
man aviation experts. Trainer is 
powered by two Marbore II jet engines 
mounted in nose. 

General Electric set up a new De- 
fense Elcctroiiic.s Division, one of three 
new groups formed out of the previous 
Electronics Division. George L. Haller 
has been named manager of defense 
electronics. The other two news' disi- 
sions arc: industrial electronics and 
clcetronic components. The latter will 
include GE’s tube, scmi-conducfor and 
s|jccialty component departments. 

Coordination of B-47 modification 
and ovcrlwiil will be handled by B-47 
inodification-IR.AN group, Oklahoma 
City Air Materiel aica. 

Major missile and aircraft control 
problems are being subcontracted by 
Republic Aviation to Systems Labora- 
tories Corp., Los .Angeles. Dr. John L. 
Barnes heads firm wlinse formation was 
announced only last week- 

Ponrth airline to order the I'rye 
Corp. F-1 Safari is Samoan Airlines. 
Ltd. Contract calls for two 51-passenget 
models to bo delivered in mi(l-1958. 
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AIR TRANSPORT 


Charter Ticket Sales Boom on Atlantic 


Carriers expect 90,000 passengers will cross to 
Europe this summer in chartered aircraft. 


By Glenn Garrison 

New York-An estimated 90,000 pas- 
sengers will cross the North Atlantic in 
cliartcred aircraft this summer. Sclicd- 
tiled airlines, together witli contract car- 
riers, will haul about 23% as many 
people in charters— civilian groups and 
iniUbary dcpcndenls-as the scheduled 
lines will carry on their tegular flights- 

Hying Tiger Line alone, pusliiiig its 
commercial charter business under a 
liberalized Civil .-'.cionautics Board 
policy, expects to handle 2-4,000 pas- 
sengers June througii Septcmlier. I''1'L 
thus will handle more transatlantic 
chatter passengers than all tlic sclied- 
ulcd airlines. Military contract will sup- 
ply about 8,000 of the I''lyiii| Tigers 
total. 

Taking full advantage of the ,\fav, 
1955. CAB decision, riving Tiset has 
.set up an intcniational cliarter division 
in New York under tlic direction of 
Brian llavlioc, former head of British 
Overseas .Mrvvav-s Corporation cliarter 
operations in New York. Operational 
facilities have been expanded to handle 
the expected business and additional 
equipment lias been earmarked for the 
North Atlantic run. 

Super Connie Order 

I'liis summer, l•■|ying Tiger is oper- 
ating seven DC-ds over the North 
Atlantic in its coinmctcial charter work. 
Military contract fliglits are handled by 
a nC-6 vv-hich makes about 12 round 
trips a month throughout tlic year. 
I cn Super Constellations now on order 
will be delivered to ITL heginning 
next Jamiaty, and five or six of tlicsc 
aircraft will be used for transatlantic 

'Ilic airline’s overseas maintenance 
facilities have been shifted from 
Newark Airport to temporarv quarters 
at Idicwild. thus eliminating a ferrving 
problem, I'lving Tiger soon will move 
into part of National .Airline's hangar 
at Idtewild. and expects to find ticket 
counter space in the airport’s jam- 
packed passenger tcrmimi! by August. 
Ticketing now is handled at a New 
York hotel. 

Abroad. I'l'L's maintenance base at 
Frankfurt, Germany has been expanded 
to handle tlic iiictcascd traffic. 

Croups that have signed with Flving 


Harvard Glee Club, the National 
Lutheran Council, tlic Clan MacKenzic 
and the Iblian Alliance of Connecticut. 
(CAB requires that the travelers be 
members of a boiiafidc organization in 
whose name the charter is booked.) A 
broad potential market for group cliat- 
ters is seen by Hayhoe. 

A patticularlv fertile source of char- 
ter business, Hayhoe said, arc the rec- 
reational associations of large indnstries. 
Coiitiiuiiiig charter business on a good- 
size scale also comes to l''lv ing I'iger, as 
well as to other c-arriers. from the Inter- 
governmental Committee for European 
hligration. I'TL claims to lead in trans- 
port to tlie United States of tliesc 
European refugees, lias 25 ICEM 
flights sclicdulcd for July alone. 
Charter Volume 

For the contract and scheduled 
carriers alike, the ICEM movements 
arc a big help in filling charter aircr.ift 
on return flights to the U.S. 

Of the otRer contnict carriers. Slick 
Airways so far lias gone in most hcavilv 


for commercial charter business. Slick, 
too, has a new charter division and is 
using two DC-4s in commercial charter 
service this summer. The airline also 
handles refugee charters, as well as a 
volume of military contracts tliat ap- 
proaches FTL’s. 

This summer. Slick expects its trans- 
atlantic cliarter passengers will number 
about 11,000. of which 5,000 will be 
commercial. But the airline plans no 
teat drive for commercial charters until 
next summer vvlicn, equipment permit- 
ting. it will step up its efforts in vvhat 
it believes is a sizeable market. 

Seaboard and Western's passenger 
charters tliis summer will almost all 
derive from the milit-ary. No 1956 esti- 
mate is available from Seaboard & West- 
ern, but List summer tlie carrier handled 

28.000 military contract passengers. 

Anothcr 6,000 charter passengers. 
80% of tlicni military dependents, will 
be handled by Tr.ms-Caribbcan Airvvavs, 
that carrier estiniatcs. 

The charter situation with tlic sched- 
uled trans.it]antic carriers is somewhat 
scrambled- Most of them wcinld like 
plenty of charters in the off season, 
wlicii tlierc are empty seats aronnd. 
But people want airplanes in the on 
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Convair Will Build Golden Arrow 


season, when travel is tlic heaviest. 

Ncvcrtlielcss, almost half of tlie 

40.000 transatlantic charter passengers 
earned by International Ait Transport 
Association airlines in 1955 were ac- 
commodated somehow during four 
busy months, June through September. 

Pan American VVorld Airvvavs and 
KLM Royal Dutch Airlines carry most 
of the lATA charter business. Last 
year. Pan American handled about 

19.000 of the passengers; KLM flew 
about 11.000. (Fi|ures supplied by the 
airlines.) Half of the Pan American 
charters and about 10% of KLM’s 
were military contracts. 

Trans World Airlines handled about 
4,500 charter passengers in 1955, about 
h.alf of them military. 

Summer Traffic 

Most of the lATA carriers handle 
little or no chatter work during the 
summer months. KLM, on the other 
hand, catties most of its charter traffic 
during the sunimct, and summer’s a 
hcavv- charter season for PaiiAm, too. 

KLM assigns s DC-4 to charter serv- 
ice on a year-round basis, adds a DC-6 
from freight operation in the summer 
and uses other equipment when avail- 
able. 

Pan American, with cnougli crews 
and equipment to scliedule e.xtta flving 
during tlic season, divides the surplus 
between extra sections and charters as 
occasion demands. Extra sections where 
[lossible are chartered for return trip. 

A method used at least occasionally 
in the charter business to find an air- 
plane is to cancel a lightlv-bookcd 
scheduled flight. Tliis is a liandy way 
of bringing up tlic load factor of a flight 
going in tTic wrong economic direction 
during the seasonal imbalance. And, 
.IS it takes place months ahead of flight 
time, perhaps the scheduled passengers 

The large-scale entry of Flying Tiger 
,ind other contract carriers into the 
transatlantic commercial charter market 
doesn’t vvorrv- the scheduled carriers, 
who foresee plenty of this type of busi- 
ness for all, at least in summer. In the 
off season, when charter customers are 
scarcer, some competition i.s expected. 

Although restricted to special groups 
by CAB in the case of the contract 
carriers and by lATA in tlic case of the 
scheduled carriers, tlio great demand 
for charter flights mav well be another 
indication of the vast numbers of peo- 
ple who want to fly the Atlantic if the 
price is riglit. 

How would a much-lower lATA 
tourist fare affect the charter market? 
PanAm believes it would slow the de- 
mand. KLM feels if would eliminate it. 

But Hayhoe feels tli.it Flying Tiger 
will be able to keep planeload fares far 
enough below tourist fares to continue 
to attract a sizeable market. 


•A S200 million plan to build a 
medium-range, turbojet transport for 
Trans World Airlines and Delta Air 
Lines was announced simultaneously 
last week by two airlines, Convair Divi- 
sion of General Dynamics Corp. and 
the General Electric Co. 

Tlic new transport, to be called the 
Golden Arrow, will be built as a com- 
bined project of Convair, General Elec- 
tric, Delta and the Hughes Tool Co., 
which controls TWA. Tlic total 
amount of the airlines' order for 40 
Golden .Arrows, including spares, is 
•‘well ill excess of $200 million.” 
Official announcement of the four- 
wav deal to put the transport into pro- 
duction siihstantiatcs an Avi.xtion 
Wkkk report of TNVA's order for 30 
and Delh’s order for 10 Skviatks from 
Convair (AW, June 18, p.' 40), The 
Golden Arrow is tlic latest version of 
the Convair Skylark 600 proposal. 

Plans to use gold-colored metal for 


Speedier handling of short-distance 
Instrument Flight Rules Itaffic and 
some relief for overworked en route 
traffic controllers have resulted from a 
Civil .Aeronautics Administration pro- 
gram started several years back and 
now operative at some towers through- 
out the country. 

No panacea for the controllers’ prob- 
lems. area control of low altitude traffic 
bv towers instead of bv C.A.A control 
centers lias at least served as a finger in 
one section of the traffic control dike. 
It has greatly reduced IFR departure 
delays at m.iny airports and cut sharply 
into the workload of the en route 
centers. 

llic program makes it possible for 
centers to turn over responsibility for 
all IFR traffic at certain altitudes, usu- 
ally under 5,000 ft. to the local ap- 
proach control towers involved. 

Tlic towers clear departing aircraft 
directlv, instead of calling tlic centet, 
waiting their turn, and then receiving 
the clearance to pass on to the flight. 

Departures are coordinated with ap- 
proach towers at destination aitports, 
and cn route control of tliesc fliglits— 
usually of 100 miles or less— remains 
w ith the towers all tlic way. 

The program originated several veats 
ago in C.AA's region one and has 
gradually expanded through tliat area 
and adjacent tegions. The senicc also 
is used to a lesser extent at various 
other cities in the country. 

Typical of locations where tower 


tlic exterior of tlic Golden Arrow will 
make the new transport stand nut from 
conventionally-colored transports. The 
•lirplanc will be the first, according to 
its backers, to include exterior metal 
of gold "rather than the comentiona) 
silver color associated with airplanes 
tlitougli the years.” 

Dchverv of the Golden Arrow to 
both T\5'A and Delta is scheduled to 
begin in late 1959. It will have a top 
cruising speed of 609 mph. and will be 
powered by four General Electric 
CJ-S05 (J79) turbojet engines. 

The Golden Arrow is designed to op- 
erate efficiently and economically at 
ranges from 200 to 5,000 miles, and it 
will operate in and out of 5.000 ft. 

Tlic companies said tlic 5.000 ft- run- 
viav is the common maximum at many 
airports and is too short for "any other 
commercial jet airliners announced up 
to this time.” 


control has reduced departure delays 
from 20 minutes or more to less than 
five minutes is the upper New York 
State area including sucli points as 
Elmira. Binghamton. Ithaca, Rochester, 
Buffalo and Syracuse. In cooperation 
with the Canadian Department of 
Transport, the service also lias been 
instituted between Buffalo and 
Toronto, and between Burlington. Vt. 
and Montreal. 

Local service carrier operations and 
the sliorter-liaul operations of trank- 
lines have been greatly aided by the 
service. Examples; 

• Eastern Air Lines departure delays 
have been reduced over such segments 
as Baltimorc-W'asliingtoii-PhMadcIphia 
and Richmond-Charlottc-Ralcigli-Dur- 
hani. Some 35-40% of Faistcrn’s flights 
arc in the short-hop category, accord- 
ing to Capt. Jolin Gill, eastern region 
chief pilot, who says of low altitude 
control "I don’t know vvliat we’d do 

• American Airlines lias found the serv- 
ice especially valuable between such 
points as NashviUe-Louisvilie-Cinein- 
nati-Dayton. Departure dclavs between 
Cincinnati and Davton formerlv aver- 
aged 10-15 minutes- roday. there are 
■'practicallv no delays,” according to 
David Little, chief of .American’s air- 
way aids and electronics section, 

• Mohawk Airlines clearance delays 
have been cut by S5 to 90% through 
local control. Carl .A. Bemcotcr, 
.Mohawk vice president-operations, 


Tower-Handling of Low-Altitude 
IFR Flights Reduces Delay 
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would like to see tlic service extended 
even fiirtlicr. 

CAA’s Region I estimates tiic reduc- 
tion in cn route control center work- 
load at 10 to 20% througli use of 
low altitude control. 

'llic first actual use of the tower 
area control principle occurred in 1949, 
when CAA anthoriaed Norfolk and 
Richmond, Va. towers to control Ih'R 
traffic at certain altitudes without co- 
ordination through the Wa.shington 

Other points, including Wash- 


ington and Baltimore, started the pro- 
cedure on a spot basis- In 1953, the 
first region dc'cbpcd an overall pro- 
gram which inciuded standardized 
training for tower personnel taking 
over tlic area control duties. 

C.A.A foresees expansion of the local 
control network to permit centers to 
concentrate on long distance express 
traffic. More efficient control of the 
liighcr-altitiulc traffic following primarv 
routes may permit extension of the 
length of flight segments handled by 
each en route express center. 


Air France Starts Jet Freight 


The first commercial jet o)5ciation 
since the end of Comet scrsice began 
last week a.s Ait France put a SNCASE 
Sl'1.210 Car.ivellc into cargo service 
between Paris and Algiers. Tlic aiinost- 
daily flights, which include a stop at 
Marseille’s on the outbound run from 
Paris, ate designed to build experience 
toward passenger opcr.ition of the tsvin- 
jet aircraft late in 1958. 

Crews from the Frencli flight test 
center at Bretigny will operate tfic Cara- 
sclle over the route daily except when 
special tests interrupt the cargo scr\- 

A second pre-production Carasollo 
w ill be added to the run sometime next 


The experimental operation will pro- 
vide inecnanica! experience with the 
Caravelle anti also train crews, ground 
handling and operation.! personnel in 
das-to-d.iy use of the aircraft. Air France 
li.is ordered twehc Caravelles and op- 
tioned 12 more. 

t he initial cargo flight made the 
400-mi. Patis-to-Marscilfcs leg in an 
hour, cos-ered the tcniaiiiing 477 mi. 
to Algiers in 81 niiniitcs. Produc- 
tion Carascllcs will cruise at about 470 
mph.. carrs’ up to 90 passengers on 
routes up to 1.700 mi. 

The aircraft's two 11, 000-lb. thrust 
Rolls-Royce Avon turbojets ore located 
well aft on the fuselage, just ahead of 
the tail. 

This nos'd conflgoration Is said to 
offer adsantages of fire safety, low 
cabin noise level, and onc-cngine-mit 
sfabilits'. 

Payload of the Caraselle is 16.000 
lb. for a r.mge of 1.500 mi. with fuel 
rcscnc of 7.000 lb. 

A later model of the Caravelle niav 
be equipped with the Rolls-Rovcc Con- 
wav engine with a thrust in excess of 
1 5.000 lb. 

Tlie Rolls-Rosce model will be ca- 
pable of carrying the same payload an 
additional l.liOO ini., or will be able to 
tote an additional 10.000 to 15,000 
lb. of payload oscr the 1,500 mi. or 
shorter range. 

George llctcil, SNC.ASE president. 


says Ins compiiny could ddiver pro- 
duction airplanes next year if the Avon 
engines were available. As it is Air 
France will not receive its production 
pircraft until early 1958. 

Airliner Caught Fire 
While Dumping Fuel 

A Lockheed Super Constellation of 
Liiica Acropostal V'cncz.olana caught 
fire when the pilot attempted to dump 
fuel and crashed last week off the New 
Jersey coast. Sixts-four passengers and 
ten crew members were killed. 

The pilot was attempting to return 
to N. Y. International .Airport at Idle- 
wild after having difficulty with an 
"overspeeding propeller” on No. 2 en- 
gine which he was unable to feather. 

After being picked up by a Coast 
Guard air rescue Grumman Albatross, 
the L.AV pilot started to dump fuel to 
lighten the aircraft about 25 min. prior 
to his expected landing at Idlcvvild. .A 
minute later, according to I.t. Cmdr. 
1-'. J. llancox. pilot of the Coast Guard 
plane, he saw a "flicker of flame” on 
the right wing ne.ir the No. 5 engine. 
•About two minutes later, the airplane, 
completely afire, crashed into the ocean. 

The airliner, bound non-stop for 
Caracas, departed from Idlevvild at 
11:16 pm. and was about 250 mi. east 
of Norfolk when the pilot turned Nick. 

LAV’S Super Constellation svas 
tqiiippe-d with W'right R3350-n.-\-l 
turbo-compound engines. It had Hamil- 
ton Standard 435160 propellers on No 
1, 2 and 3 engines, and a 43E60 pro- 
peller on No. 4. according to Lawrence 
Penn, LA Vs chief mechanic in ,Ncvv 
York. 


India Bargains with USSR 
For Fleet of Ilyushins 

New Delhi— India is negotiating far 
a fleet of llyusliin 11-14 airliners to re- 
place Indian Airlines' over-age DC-3s. 
A firm order will be placed vvitb the 
Russian nianufactiirers if price is riglit. 


Two Russian experts have given tech- 
nical details to Shankar Prasad, chair- 
man of tlie Indian Airlines Corp. and 
officials. Phew assured New Delhi that 
spate parts and maintenance tools 
would be available for servicing the 
planes in India. 

Indian .Airlines personnel who have 
flown the prime minister’s Ilyushin 
■Meghdoot" say the Russian aircraft 
eompates favorably with the DC-3 in 
speed and climb. F'urthcrmore the air- 
craft can take off and land on plain 
ground. .Another pointer in favor of 
the Indn-Russian deal is the aircraft's 
easy availability. 

Seaboard & Western 
Rejmrts Revenue Cain 

Washington— Seaboard and Western 
Airlines last week repotted a 28% in- 
crease in gross revenues for the first 
quartet of 1955 over the same periml 
of la.st year. Net income for the first 
three months amounted to S5.700 as 
compared with a net loss of $126,800 
in 1954. 

Commercial air freight traffic during 
the period totaled 3.726,000 ton-miles 
compared with 2,147.000 ton-miles for 
the 1954 quartet. 

CAA Reports Increase 
III Pilot Registration 

Washington— .A substantial incicasc 
in the number of new pilots has been 
loported by the Civil Aeronautics Ad- 
niinistratiiin. 

I'lic number of airline tr.msport li- 
censes issued in 1955 climbed to 860 
from a total of 627 in 1954. Private 
pilot licenses climbed from 15,523 in 

1954 to 16,632 in 1955. 

Among non-pilots licensed bv the 
CAA, the number of new mechanics 
increased from 3,867 in 1954 to 4,435. 
In other categories, the number of 
panichufc riggers and flight navigators 
iicensed dropped almost 50%. Licenses 
to flight engineers increased, but the 
number of new air traffic control tower 
operators decreased. 

ISational Safety Council 
Honor!- 1-0 Local Lines 

Wasliington— Forty domestic trunk, 
territorial and local-service airlines bave 
received the National Safety Councii 
•Award af Honor for operating through- 
out 1955 without a pibscngct or crew 
fatalitv. 

'I'ofal passenger Fatality rate for the 
entire scheduled domestic industry in 

1955 came to .76 deaths per 100 million 
passenger-miles. 

During tlic year, there were seven 
fatal accidents with a loss of 1 56 passen- 
gers and 21 aew members. 
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Piedmonl Airlines 
Orders 12 Friendships 

Piedmont Airlinc-s last week placed 
an $8 million order for 12 l-'airchild 
l-'-27s and took an 0|)fioii on another 
12 of the new turboprop transports. 

I'hc Piedmont order for the twin- 
engine aircraft powered by Rolls-Rovce 
Darts is the largest yet announced. 

l-'airchild Engine and Airplane Corp. 
plans to flv' its first F-27 in October. 
1957, and Piedmont is scheduled to re- 
ceive its fir.st airplane bvo mouths later. 
The initial order of 12 transports will 
be delivered bv Mav. 1958. 

Tiic dozen I’’-27s purchased by Pied- 
mont bring Fairchild's list of aii- 
iiounccd I'ricndsliip orders to 23 ,iir- 
cr.ift. Mackey Airline-s lias placed a 
firm order for two; W'est Coast Airlines 
has ordered four; l-'ronticr Airlines, two. 
aud Bonanza Air Lines, tlircc. 

l-'aircliild also is understood to have 
ordcre for several more F-27s awaiting 
amiiiunccnicnt. 

Piedmont President T. II. Davis 
tcniied the F-27. which the carrier will 
call the Pacemaker, ideal for his air- 
line's operations. Davis said that a 
major Factor in choosing the turboprop 
airplane wa.s the fact that it will o|>eratc 
out of all airports on Piedmont's svs- 
tem without runvvav changes. 

Davis said introduction of the F-27 
will give Piedmont the opportunitv it 
needs to get off subsidy, since it has a 
breakeven load factor of about 57%. 
while the breakeven point of the DC-3 
is a practically unattainable 73%. 
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U.S., Foreign Transport Orders 
Total 1,175 in Re-Eqnipment Rush 


.American and foreign flag airlines 
hiU'C ordered 1,175 piston and turbine 
powered transports for delisers In the 

I he Air Transport .Assn, reported 
last week that, as of func 1. U. $. flag 
airlines had ordered a total of 665 air- 
craft, foreign flag Cartiers. 510. 

'Hie largest number of orders has 
been placed for four-cngiiu- piston 
transports, including the Douglas 
17C-6A, DC-6B. DC-7. DC-7B and 
DC-7C, the Lockheed I049G and 
1049H Super Constellations and the 
Lockheed 1649, American carrier.! lun c 
ordered 281 of these transports, foreign 
carriers. 144. 

Orders for 367 long-range, turbine- 
powered transports lias-c been placed, 
275 of them by 1). S, airlines and 92 
by foreign airlines. Thi.s group incindes 
the Lockheed Elcctra, Bristol Brit.mnia. 
Douglas DC-8 and Boeing 707. 

In the medium-range, turbine-trans- 
port group, American carriers has'C 
ordered 74 aircraft and foreign carriers 
base ordered 195 aircraft. In this cate- 
gory ATA lists the Vickers A’iscount, 
Vickcr Vanguard. Fokker Fricndshi|). 
de Havilland Comet lA' and SNCASE 
Caraselle. 

The airlines have ordered 114 me- 
dium-range piston transports such as 
the Convair 440. Frye F-1 Safari, and 
Handley Page Herald. Of the tohil, 
U. S. flag airlines ordered 35 and for- 
eign flag airlines ordered 79. Following 
is the A'i’A breakdown of the orders: 
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CFUISIHB SPEEDS TO 42S MPH. The Vickers Vanguard, which 
will he available for service in 1960, wll be the fastest passenger 
airplane in Viekers-Armstrongs history. 

MORE ROOM FOR FREIOHT. Because of its "double deck" 
the Vanguard can provide 1400 cubic feet of 
the largest under-floor freight space of any 
OESICNEO FOR RARGES TO 8300 MILES. The turbo-prop Vickers 
Vanguard will be the ideal airplane for high density routes 
in medium and long ranges. True to the great performance 
traditions of the Vickers Viscount, the Vanguard has been 
designed for outstanding economy of operation, 

GREATER PASSENGER CAPACITT. The Vickers Vanguard can 

carry 93 passengers. 



American to Switch 
Detroit Terminal 

Detroit— Amcriciin Airlines will move 
its Detroit termiiiiil from W'illow Run 
to the W'ayiit Major .Airport late in 
19)8. The airline has commissioned 
Giffds ami Valk-t, Detroit architects, 
to design and construct a S2.5 million 
hangar and air cargo building at W'ayiic 
Major and the airport itself has engaged 
the same finn to draw plan.s for a first 
stage ait tcniiinal building. 

Aiiicric-.iii expects a drop in revenue, 
perhaps as high as 10 or 20%, because 
of the transfer. War ne Major, situated 
13 miles nearer Detroit than Willow 
Run, will attract more customers in 
time, the airline believes. No other 
scheduled airline operating out of Wil- 
low Run is planning to mos’c. They arc 
waiting to see hou American gets along. 

Wayne lacks the facilities and tun- 
wavs of a major airline terminal, and as 
miich as S19 million n ill be needed to 
make it acceptable, W’aync officials ad- 
mit. The cost of the proposed terminal 
building «ould be S3 million. W'asne 
Major has been granted SI million fed- 
eral aid. which must be matched locally. 
M'liiit money is received will be spent 
on nuTO'ays. taxi strips, buildings and 
loading platforms. 

Pail American Leases 
New York Terminal Site 

New Yorii— Pan American World .Air- 
wan has leased a 17-acre site from the 
Port of New York Aiitliorits to con- 
struct a jassenger facility in the "ter- 
minal city" at Nc« Y'ork Inteniational 
Airport. Eastern Air Lines. United Ait 
Lines and American Airlines previoush' 
have leased terminal sites in the 655- 


First Airworthiness Regulations 
For Helicopters Adopted by CAB 


Wasliingtou— The Civil Aeronautics 
Buiird has adopted a set of helicopter 
airworthiness regulations that will give 
manufacturers their first definite, com- 
prehensive rule book for guidiince in 
the certification of rotary-wing aircraft. 

'Ihc new Part 7 of the Civil Ait 
Regulations separates helicopters iirto 
three classes, including two categories 
which coset tlie use of the aircraft as 
eoinmercial transports. The rules be- 
come effective on .August 1. 

Undcr the new pattern, small heli- 
copters fall in the normal category for 
rotorcraft of 6,000 lb. or less maximum 
sveight. This hpo of aircraft remains 
under CAR Part 6. which has been 
modified to simplify and clarify tequitc- 
mciits for certification of small licli- 
copters. 

Ibe new CAR Part 7 separates trans- 
port helicopters into two categories. 
Tran.sport Category A covers multi-en- 
gine aircraft of unlimited weight; Trans- 
port Categon- B. single or multi-engine 
aircraft sveighing behreen 6.000 and 
20,000 lb, 

CAB Requirements 

Helicopter manufacturer.s and oper- 
ators base been working with the CAB 
for sescral vears in an attempt to de- 
\clop a definite set of airworthiness 
standards for rotarv-ssing aircraft. Until 
the new CARs were adopted, all heli- 
copters were lumped together under 
Part 6. 

Last vear, the CAB issued a draft 
proposal for the new pattern of air- 
n’orthiness regulations. Ihc industry 
submitted its comments to the Board, 
and the Board made some changes, 
principally in performance rules, behire 
the rules were issued in their final form. 

W'licn it adopted the new CARs. 
the C.AB said it had considered the 
problem of whether specific airworthi- 
ness requirements for large rotorcraft 
should be issued before significant oper- 
ating experience was asailablc. The 
Board said it then decided to go ahead 
and issue broad objcctisc standards in 
the belief that "safe operations arc most 
assured where basic standards liave been 
established." 

W'licn the C.AB helicopter proposals 
were issued in 1955, o|)crators objected 
to cshihlisiinrent of performance rules 
because of the lack of operational ex- 
perience with the larger helicopter types 
included in the new transport cate- 

Recognizing this objection, tlic C.AB 
limited its quantitative performance 
regulations to two requirements; Cate- 
gory A helicopters must have a 100 feet 


per minute rate of climb with one en- 
gine mit. and Category B helicopters 
must have a minimum hovering ceiling 
of 4.000 ft. 

Performance Limits 

'Ihe Board said that performance op- 
erating limitations will he developed 
and included in the CARs as ouickly 
as the state of the art permits. In the 
interim, the Cii'il .Aeronautics Adminis- 
tration will be responsible for limiting 
air carrier operations and other opera- 

safe operation. 

In the original proposal, the upper 
weight limit for Category B was 17,500 
lb. The C.AB raised this to 20,000 lb. 
when some numifacturers told the 
Board tliat design studies for single en- 
gine helicopters weighing more than 
17.500 II). were under svay . 

Helicopters present special fire pro- 
tection problems because their power- 
plants are not as isolated as engines on 
fixed-wing aircraft, and tlie CAB said it 
gave piirticular consideration to the 
problem. 

Fire-Proteetion Rules 

l''ire-ptatection requirements for 
Category .A helicopters are designed to 
permit a fire to he extinguished and 
the fliglit continued to a suitable air- 

E ort. Requirements for Category B 
elicopters arc intended to protect the 
helicopter and its occupants during an 
immediate descent and landing. 

Requirements that helicopters be de- 
signed for a positis'c mancm aing load 
factor of 3.5 and a negative load factor 
of 1 .0 arc considered high by the indus- 
try. 'Hie Board said it didn’t change 
these Irwd factors, wliieh arc the Kime 
as those specified in Part 6, because of a 
lack of substantiarion of other sahics. 

But the CAB also said that, since 
some comments questioned the neces- 
sity for such high values for transport 
helicopters, the issue is being made a 
matter for further study. 

CAB ORDERS 


(Jane 7.13) 

GR/ANTED: 

crate one rmnidtrip Right a between 
Seattle and Ephrata-Moses Lake, \\'ash„ via 
AVenatchce on a himaroiind basis. 

Flycng Tiger Line an exemption to op- 
erate a charter flight from New York to 
Paris pursuant to a contract with the Na- 
tional 411 Club Foundation. 

FrociKct Airlines authoritv to overBv Cor- 
tez. Colo., and Callup. N. M„ on all flights 
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Here's how this new “Maximizer’' 
works: A newly-designed, completely 
integrated system of engine cowling, engine baffles, 
oil cooler ducting, wheel well doors and tail wheel 
well closure, and exhaust system is installed. 

Each of these modernizing Improvements acts to 
reduce drag. Single engine rate of climb is greatly 
improved, fuel consumption decreased, range 
increased, payload improved ...and cruising speed 
is raised a guaranteed 20 miles per hour! 

The AiResearch Aviation Service Division is the 
exclusive world-wide distributor for the “Maximizer'' 
kit. For further details, send for our free brochure. 


20 M.P.H. HIGHER CRUISING SPEED 
GUARANTEED FOR YOUR DC-3 


Los Angeles International Airport, Los Angeles 45, California 


fliResearcfi Aviation Service Division 




New “Maximizer" kit 
not oniy gives you a 
guaranteed speed 
increase without 
an increase in 
horsepower, but 
improves the safety, 
range, payioad 
and economy of 
your OC*3 jni;- ,i 


AiResearch Aviation Service Company 

Los Angeles International Airport, Los Angeles 45, California 


MAIL 

COUPON 


Please send me your 
free brochure on 
the “Maximizer" kit. 


Name 

Street- 

Ci ty — State. 




Airline Income & Expenses — April 1956 


DOMESTIC TRUNK 


INTERNATIONAL 


550,476 

1,298,509; 

5,590,854 

18,644,336 

5,163,717 


92,947 

6,271 

33,809 

118,286 

297,968 


387,326 

138,526 

198,762 


)5 $1,058,271 .. 
12. 34,821.. 

'7 B1,815i.. 


621,238 

1,446,224 

4,953,160 


3,823,680 4,014,7 

13,366,999' 14,215,2 
19,380A44 18,703,7-. 

2,343,048 2,167,102 


53,804,060 

409,086 

76,513 


211,435 

380,293 

1,041,671 


-191 ,069 
-848,245 
676,921 


HAWAIIAN 


Riddle* 

HELICOPTER 


274,000 

6.526.000 

4.062.000 

4.772.000 
1,199,406 
4,164,162; 
1,012,244 


231,697, 

107,5991 

350,402 

455,1321 

245,173; 

163l021 


19,000'.. 
689,000 , . 
587,000, . . 
251,000:.. 
73,573;.. 
572,623; . . 
33,428 . . 

9,273 

2,068 

3,136 

226,130 

2,897 

4,097 


111,000 

203,000 

57,000 


3,706 
5,261 .. 
3,500 


16,975 , 
5715 


5,576,000 

6,853,000, 

1,627,273 

5,269,224 

1,078,464 


260,195' 

269,136 

467,796 


637, OOO 
8,266,000 

5.106.000 

6.836.000 


530,038 

238,252 

280,102 


43,950 

-161,627 

211,961 


ALASKAN 
AliiLaii Airlines 
Alaliri Coast. . . . 


472,573 50 

87,711' 4 

8,306' 3,182 
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WORLD’S FASTEST FIGHTER 
POWERED BY 
NEW G-E 179 TURBOJET 

In quantity production for USAF's Lockheed F-104A, General Electric 
J79 delivers most thrust per pound of any engine in its power class 




HIGH SPEED AND lOW WEIGHT ARE DUE IN LARGE PART TO G-E J79'S SMALL SIZE, HIGH THRUST OUTPUT. 


Potent new addition to the U.S. Air Force’s might, 
the ultrasonic Lockheed F-104A is an extremely ver- 
satile aircraft, It is equally effective as a light-weight 
day fighter or as an interceptor. Rugged ground- 
support missions are also within its operational scope. 

The spectacular design features of the F-104A 
demand a versatile engine; light weight, efficient, 
powerful. And today, the F-104A has that engine — 
General Electric's new J79. 

Outstanding performance is built into this new G-E 
turbojet. The J79 incorporates radical new features 
which assure efficient operation at both sub- and 


supersonic speeds. It delivers more thrust per pound 
of engine weight than any other jet in its power class. 
It is now in quantity production at General Electric, 
where more than 30,000 G-E J47’s and J73's have 
been produced since 1948. 

“The J79, with its light weight and high thrust, 
was selected for the F-104A because it was the only 
engine that would give the aircraft this much per- 
formance," states Robert E. Gross, Lockheed Presi- 
dent. Teamed with the F-104A, the J79 permits still 
another dynamic step forward in American airpower. 
General Electric Company, Cincinnati 15, Ohio. «« 
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ICBM, Satellite Studies 


Ca$ Dynamics, Part /; 


Key Tool for 

By David A. Ani)<-rton 

I lie intctconfiiiciil.il ballistif mis- 
^ilt• and the earth satellite vchitle have 
fiirctd <1 sikUIcii and rapid gron th in 
the ncivcst branth of the aeninaiitic-.il 
art; gai. dynainies. 

Neither of these vehicles flics in the 
tmditiomil air of tlie aerodvn.imici't, 

I he ICBM Sashes dtnvnsvard 
llircnigh air that is changed to a str.inge 
inivtiire of molecules surrounding the 
missile like a shroud. The missile heats 
up terrificallv. I'he skin erodes, oxi- 
di/es. melts and \apori/cs. A highly 
ioni/ted lava of gas shields the missile 
from the reception of radio signals and 
prevents it from telemetering iln\ 
answers back to the ground, 'lliese ef- 
fects can be dcsciili'd generalh. hut 
Ihes must be ealenl.itcd bt hypcrsonics 
hcftite the overall performance of the 
ICBM can be |)redicted «ith any de- 
gree of accuracy. 

In ennfrast. the satellite orbits in a 
rarefied medium, colliding occasionally 
ssith a strav umlcaile of gas. Its life 
IS determined by these collisions which 


giadualh slow down the satellite and 
nudge it nut of its nrhit. This life time 
can’t be calculated exacth. hor Project 
Vanguard, the ICY s.itcllite. the best 
figures dsailable bracket the period be- 
tween scteral davs and .scscnil weeks. 
Ihis first approximation to the life e\- 
pcctanev was calculated bv using the 
empirical data and thcon of sii|Kraero- 
dsnamics. 'I he satellite will add to the 
limited store of that knowledge. 

These tsMi extremes of acmdsnamic 
flow ijrohlenis— htpcrsonics and supet- 
aetodsnaiiiics— mark the major arc.i.s in 
the studs of gas dsnamics. 

• Ilspctsonics is the studs of the dy- 
namics of gases at verv high spe-eds. 
J he lower limit of velocity for the 
In pcrsonic range has been set .irbitr.irily 
,it Mach 5 although actualh there 
is no diffeKiice in the fimdameiital 
flow jxitterns between ordinary Mi|3Cr- 
soiiic Mach numbers and those abrwe 
five, riierc arc diReremes in the gas 
wliicli is doing the flowing, caused by 
the cnormon.s energy tr.nisfcrs to the 
molecules as they pass through the 


• Sujjeracrodynamics is the shidy of 
the' dvnamics of gases at strv high al- 
titudes Of extrcineh low densities. It 
simiikl lint he .issciciatcd solclv with 
siipeisoiiic speed because it is c|uitc 
possible to base subsonic Bow condi- 
tions in the realm of supcnietods- 
naniics. I liere are differences in the 
fundamental flow p.ittcrin between 
siipetaetodsnainic conditions and either 
subsonic or supersonic aerodynamics. 
Tlic ait no lunger acts like a continu- 
ous mcdiiiiii. but behaves like a random 
collection of molecules bouncing like 
agitated ping-pong Kills. 

Rcscrireli in both these fields is mos'- 
ing ahead at ii quickening pace, 'l licn- 
rctieal studies, tlic traditional approach 
to uiideistaiiding natural pbennniena, 
were started ni.iiis sears back based on 
inconchisis'c evidence and were carried 
tliroiigh by assuming everything except 
the responsibility for the s alidity of the 

I'ests dciiiaiided an imcntisc ap- 
|>toaeh to the tcclmiqiies .md apparatus, 
hccansc coinentiimal wind tunnel or 
ficc-fliglit methods wac incapable of 
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reaching the extremes of speed and 
density required. Out of armament 
laboratories came the light gas guns 
to fire projectiles at lispersonic speeds. 
From nuclear pliysics flic ideas of ac- 
celerators were expanded to larger mass 
accelerators to stimulate free fliglit. 
The shock tube, an old discoverv pre- 
datiiie the twentieth ccntiirv, was resur- 
rected and has been developed as a 
most useful tool. Firing ranges and 
wind tunnels were modified and oper- 
ated witli gases otiicr tlian air to simu- 
late higher Mach number flight. 

Over the p.ist flic years, botli theo- 
retical knowledge and practical proofs 
have growai geometricilly, each feeding 
the other in the familiar regenerati'e 
circuit of rcsciircb and daclopment. 
llic crash programs on the ICBM and 
the satellite added greatly to the im- 
petus for the shtdics. 

The results show today . Kmpirical 
data, even though incomplete, exists 
for prediction of pcrfonnancc of hath 
ICBM and satellite. Hie gaps in the 
knowledge of these specialized phe- 
nomena are being closed, 

HYPERSONICS 

F'or years tlic general concepts of the 
ICBM were well understood. It was 
to be a monstrous, multi-stage, rocket- 
powered missile carrying an enormous 
nuclear warhead or perhaps one of the 
minorcd thermonuclear types, wliicli 
were cs'cn bigger. In size it would be 
comparable to a tall building. Total 
rocket weight would be prodigious. 

Studies of sHcli an ICBM were made 
leisurely at an academic pace. T'he 
basic thinking was tliat such weapons 
were one or two decades distant, wait- 
ing on advances in warhead design- 

But in 19'j] occurred a major exploi- 
tation of nuclear techniques: tlic devel- 
opment of the "midget” thermonuclear 
warhead. 

Tlic weight of the required ICBM 
dcliicry system dropped to a fraction 
of its original value. Development pace 
of tlic ICBM suddenly rushed on. 

And then tlic scientists and engi- 
neers came to a second dam: the com- 
plete lack of knowledge surrounding 
the problems of re-entry. 

Hotter than the Sun 

An ICBM will Inirtlc downward to- 
wards its target at speeds greater than 
Mach 10, perhaps approaching Mach 
20 as a tea.sonablc limit. Simple cal- 
culations show that the missile could 
become incandescent. Stagnation tan- 
peratures, which arc calculated by as- 
suming that the oncoming air is com- 
pletely stopped and all of the energy 
of its motion cliaiigcd to licat, figured 
to be above the 10,0001' Iciel of tlic 
surface of the sun. 

But skin temperatures are not stag- 


nation temperatures: the stagnation 
temperature is a theoretical maximum 
and cven thing else in the region is at 
a lower value. 

So the problem of re-entry can be 
simpiv stated; 'llie missile gets hot. 
How hot docs it get? 

llic answer to that question is found 
in the thin laser of gas which proved 
to be a major barrier betwear ICBM 
ideas and their practical applications. 

That layer is the flow field between 
the shock wave and the nose of the 
missile. 

Ill a tiny fraction of an inch, air 
ceases to be the familiar terrain of 
molecules of oxygen, nitrogen and inert 
gases tliat scientists hasc mapped over 
tlic vciUS. Tlic strong compression across 
the shock waic forces traiicndcms en- 
ergy cliangcs— measured as tanperaturo 
and pressure changes— jarring loose some 
of the outer electrons .and ionizing the 
gases. 

Through the Shock 

'Ilie temperature of tlie nose cone is 
determined uniquely, at any time by 
the phy sical mixture of those particles 
behind the shock and by the nature 
of the boundary layer. 

For larious reasons the nose of an 
ICBM will be blunt. 'I’he shock wave 
will be dcfachcd from tliis nose and 
fixed alieiid a .short distance in space. 
Tin's flow geometry can be thouglit of 

• Shock front— gaicrally assumed as in- 
finitclv tliin and a inatlianatical discon- 
tinuity’. but actually of finite tliiekncss. 
This front is not in equilibrium; it is 
a transition region between ci|uilibrium 
conditions in the air ahead of the shock 
and the cliangcd gas mixture behind it. 

• Sliock layer— the region between the 
shock front and the boundary layer. 


This laser is the new mixture different 
from air ahead of the shock. 

• Boundary laycr-tlic tliin region of 
nearly static ga's near the surface. 

• Wake— the turbulent volume of gas 
enclosed bi the boundary layer and 
originating from tlic base of the mis- 

To understand what goes on as the 
air passes tlirougli these diffaent flow 
regions, look at an individual molecule. 

A molecule has certain degrees of free- 
dom. Its motion can be described in 
relation to tlirce axes: up and down, 
forward and backward, left and right. 
There are the tlirce degrees of transla- 
tional freedom. 

It can resolve around tlirce mutu- 
ally pcq^cndicHlar axes for another 
three degrees of freedom, called rota- 
tional. .’\ molecule also can vihratc 
for still another degree of freedom. The 
tendencies to dissociate and ionize arc 
additional degrees of freedom, 

F.acli of these degrees is associated 
with some encrgi level. Translational 
and rotational arc the lowest; vibration 
and excitation ate at higher Icvels- 

.Air molccnles ate considered to have 
five degrees of freedom under normal 
conditions; three translational, one ro- 
tational and one vihrational. 

The passage of a molecule of oxvgcn 
or nitrogen through the .shock front 
starts a complicated physical and 
thcmical chain of events that begins 
with energy transfers. The strong com- 
pression of the shock converts trans- 
lational energy to vibration and excita- 
tion levels within the nioicculc. It 
takes definite amounts of energy and 
finite amounts of time to do this. 
WTiilc the transfer is being made, the 
temperature of tlie molecule drops in 

rlre time period for equilibrium to 
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Electric J79 


engine in the phenomenally fast 


Lockheed F-104A 


imately 


provided by 


different pumps.. . all designed 


by Lear Incorporated, 


-Romec DIvisic 


Are you the 
engineer who 
can move in 
fast company? 




be established is called the relaxation 
time: it is about 0.0001 seconds for 
oxygen and about 0.00002 seconds for 
nitrogen. 

Behind the Shock 

Classical Indrodsnamics is used to 
calculate the conditions just behind the 
•slioclc front. I'or a iiii.ssilc making 
Mach 20 at 100.000 ft., the peak tem- 
perature lerel is 55,OOOh'; equilibrium 
level is much loner, at about li.OOOl'. 
’I'hc pressure is 650 times the ambient 
and the densih is about 13 times that 
of the air at lOO.OOO ft. 

ITic shock front has a thickness of 
a fraction of a millimeter on the axis 
of the nose cone, and it increases to- 
ward tiie trailing portion of the shock- 
Tliickncss for any sliock front mcreiscs 
as altitude increases and as shock 
strength decreases. 

The composition of air is changed 
by its passage through the shock and 
into the shock laver. where it reaches 
some sort of thermodynamic cqni- 
libriimi. In.stead of the familiar mixture 
of about four-fifths nitrogen, mic-fiftli 
oxsgcn and traces of rare gases, the air 
ill the shock laser of a Mach 20 mis- 
sile is about half atomic nitrogen, one- 
quarter inuleciilar nitrogen and one- 
quarter atomic oxvgcn. 

Nitric oxide will also be present to 
some extent. Its influence is felt on 
r.idiation, ionization and the reaction 
rates of the gas in the shock layer. 

I'lie shock layer is assumed to be 
what the aerodinamicist calls an in- 
s'iscid flow field, n-hetc fluid siscosits', 
diffusion and thermal conductivitv— 
called the “transport" propcrtics-don’t 
affect the flow properties significantly. 

The aetodynamicists work with three 
siibdisisions of this flow field: 

• Stagnation region at the front of the 
nose cone where there is negligible 
sclocity of the ait flow along the axis. 

• Subsonic region, where the flow with 
respect to the surface of the nose cone 
is subsonic. This cosers the volume 
between the stagnation region and a 
conical surface about 45 degrees off the 
missile axis in a forward direction. 

• SupCTsonic region, where the flow is 
supersonic with respect to the missile 
surface and remains that way down- 
stream. 

Calculations arc extiemciv compli- 
cated and lengthy for these flow fields. 
Detailed ins’cstigation of the flow ptoc- 
c.sscs had to wait for the availability of 
computing machines; one authorih- be- 
lieves that es’cn the vcr\' latest and lirg- 
est such computers arc not fulls cap- 
able of handling the problem. 

One of the complications in cal- 
culating what happens in the shock 
layer is determining the proportions of 
dissociation and recombination that 


will take place. .U Mach numbers be- 
tween about 10 and 14. electronic ex- 
citation and ionization arc minor por- 
tions of the process. 

Dissociation is the major change iis 
Unit speed range; the molecules of 
nitrogen and oxs'gcn break down into 
atomic forms, ft takes energy to do 
that, and that energy is supplied in the 
form of heat taken from behind the 
shock. This reduction of heat could 
alleviate somewhat the aerodynamic 
heating of the skin. 

The catch is that atoms hai’C greater 
thermal conducthits- than molecules 
and also svill tecomhiiic-giving up 
some of their energs' in the form of 
hcat-if they strike the surface of the 
missile- These two factors tend to in- 
crease the heating of the skin. So the 
proportion of dissociation and its rate 
must be calculated to dcterininc the 
iicating of the nose cone. 

-Another problem is that of deter- 
mining where the transition sonic flow 
occurs; obviouslv it depends on know- 
ing the local velocity of sound, which 
is not very well known for air that has 
become partially dissociated. 

Finally, the basic assumption of the 
ins’iscid flow field may not be right at 
all. Ilic composition of the gas in the 
shock layer varies for high and low 
shock s'elocities. and the molecules and 
atoms will sliosv various electronic 
energv levels at the higher .shock 
strengths. So it is entirely possible that 
the viscosity, diffusion and thermal con- 
ductivity of the ga.s mixture may not 
correspond to those for ait. Their ef- 
fects on the flow field may not be 
small, and if they are not small, then 
the assumption of inviscid conditions 
docs not applv and the calculations arc 
grossly inaccurate. 

Knowing the tra)isport properties in 
the liigh temperature range is the key 
to the assumption of inviscid condi- 
tions. But transport properties are not 
detertnined well enough for tlic 
peculiar conditions of hypersonics and 
are vers- difficult to determine. 
Radiation and Transmission 

Radiation from the shock layer to 
the nose cone of the missile is one of 
the major causes of skin heating. Cal- 
culation of this amount of heating de- 
pends on the cmissivih- of the radiating 
sinircc: Docs it act like a black bods', 
or like a shiny one? It is of greatest 
importance to knosv tlic composition of 
the -siiock layer, because cacli different 
mixhire will have different radiation 
characteristics. 

.As speed increases, ionization of the 
air increases and the number of elec- 
trons ill the shroud around the nose 
goes up. The power required to trans- 
mit radio energy tiirougli that ionized 
layer is determined by the electron dis- 


AVIATION WEEK, 


25, 1556 




Chandler-Evans FUEL PUMPS 
Eliminate the problem 

Flying at high altitudes causes bubbles in lucl lines. 

II lank-mounted booster pumps fail, high, capacity fuel 

utes. pumping bubbles instead of solid lucl. Prodding 
an e.xlra margin o/ safety to protect plane and pilot, 
CECOFuet Pumps incorporateahigk capacity booster 
as an integral part of the unit. This pump "sgueeees" 

dependable lunclioning even though tank-mounted 
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tribution. Tlie number .ind spaciiig 
of electrons depends on tlic structure 
of the flow field and on interactions 
between electrons and other particles. 

The power requireiiieiits tor teleme- 
In- from an ICBNI test round may be 
so great as to rule mil that inctliod of 
data-g.ithcring entirely. Conscrscly. if 
radio transmission or reception to or 
from tile missile is a requirement, then 
the missile speed will hasc to be limited 
1)1- the degree of ionization in the shock 


Boundory Layer 

The problem of the boundary layer 
in Inpcrsonic flight generally is similar 
to those for supersonic and subsonic 
conditions with a fc« exceptions. 

Both velocity and temperature in the 
houndaiy layer decrease as the distance 
from the .surface decreases. .\t the sur- 
face. the boundars' layer speed is zero 
and the tcmpeniture is much limcr 
than the n.OOOK frec-stream equi- 

'I'hicVness of the bouiidaty layer is 
geiierallv verv small. W’ith dissociated 
air right near the surface, there may 
be dimisiiiii towards the surface of such 
magnitude to catrs' some dissociated 
jjatticlcs to the surface. This affects 
flic heat transfer, requiring that the 
detailed structure of the boundary 
laser be determined before heating can 
be calculated. 

The ideal is to keep tlic boundary 
laser laminar because tlie thickness is 
greater than in a turiniicnt boundan- 
laser. W'ith turbulence, the hot shock 
laser is nearer to the missile surface and 
Ihc heat transfer is much greater. 

One of the problems facing the de- 
signers of the ICBM warhead there- 
fore, Is to dcs isc a shape that svill allnsv 
the flow to remain laminar instead of 
making the transition to turbulence. 
One ss-.iv that might be used is to to- 
hitc the nose section at fairly liigli 
speed, lliis tcisds to keep the bonnd- 
arv lavcT laminar to much higher Rcs- 
nolds' numbers than usualls' possible. 
The tcelinique was suggested bs experi- 
ments made about 20 years ago on ro- 
tating discs to get laminar bomidaiy 
layer data extended fiirtlicr along the 
speed range. 

SUPERAERODYNAMICS 

Final flow region Is the turbulent 
wake beliind the missile. So little is 
knursii about the structure of this flow 
field, and so little work lias been done 
in determining its chataetcristics, that 
actod'iiamicists ate unable to cope 
with the detailed consideration of the 
wake. For that reason, most of tlie 
problems of tlic «ake arc lumped to- 
gether and solscd as an effect rather 
than causes, gcncrallv bv measurement 
of the base drag of a missile inodcl in 


a svind tunnel or in frec-flight. 

Diametrically opposed to tlie hyper- 
sonic world is tlie supcraerodynamic 
region where air is rarefied- At ex- 
treme altitudes the rebitne dimensions 
of flow change and new patterns of 
flow structure arc established. 

Conventional aerodynamics began as 
an offshoot of liydrodyiiaiiiics, where 
the working fluid nas considered as in- 
coiiipressibfc and nnii-siscous. Air also 
was assumed to act like a continuous, 
homogeneous medium, incompressible 

B; the late 'niirtics, compressibility 
corrections svctc being used to alter 
tlic old fundamental curves and data 


of aetodsiiamic design. Mostly empiri- 
cal, these corrections were refineo as 
more and mote wind tunnel and ac- 
curate flight test data became ai aikiblc. 

.Aetodvnaniics itself made a transi- 
tion ii little later. The air had to be 
assumed as the compressible medium 
it was; but it nas still all right to as- 
sume that it was also a continuum. 

The ciitcrion for eontimiih' in a 
medium such as air is the meim free 
path of a molecule. This is tlic aver- 
age distance that any molecule travels 
before colliding with another molecule. 
.\t sea level conditions the mean free 
patli is a verv small fraction of an inch. 
As altitude increases, the .itmosphcric 
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Now electronic handwriting 

records man's actions ... his airplane’s reactions 


Two of llie many uiiprediclable factors in liic control 
of today's high-speed aircraft arc the pilot's psycho- 
logical needs, and the airplane’s flexibility in llight. 

AtTDMiTlCS Flight Test experts have two major 
responsibilities ... to determine tliese factors with 
automatic data recorders; and to verify and |>er{ect 
cicctro-merhanical control systems in actual llight, 
under simulated tactical conditions. Their tools are 
modern supersonic aircraft, plus complex recording 
instruments and high-speed motion ])icturc cameras. 
These produce a simultaneous record— actually 
“electronic handwriting"— that details the delicate 
interaction of the pilot, the airplane and its control 
systems. This record is an imjiortant key in the 
devclo|)ment and testing of better coordinated and 
more effective controls for supersonic (light. 


Flight testing at Al'toxetics is done in hundreds 
of different ways... in all phases of systems research, 
design and maiiufaclure. This versatility— plus 
com|)lete, morlern llight test facilities- has made 
Al'toxetius a kej’ producer of ctmip/c/e cU-ctro- 
meehanical systems — autopilots, aulonavigators, 
armament controls, computers and special |jroducts. 

If you have a professional interest in this work, 
either as an engineer or a businessman, jilcaae write: 
AutoneticS, Dept. W-1, 1221 li Lakewood Blvd., 
Downey, California. 


Autonetics 

A DIVISION OF NORTH AMERICAN AVIATION, INC. 



densitv drops because there arc less 
molecules in a given volume of air. 
With less molecules, the ch.inccs of 
collision arc reduced and the molecules 
travel further before impact. Eventu- 
allv. the air densih- is ,so lose that a 
inolctule has no chance of collision and 
so Icas’cs the earth's atmosphere. 

With the arrival of extreme-altitude 
flight, aerodt'iiamics ag^iin had to re- 
orient its thinking, .-^ir could no longer 
be treated as a continuum but had to 
l>c considered as a region where the in- 
dividual molecules set the flow pattern. 

'I'hc aerodynamics of that region is 
called supcracrodynamics. 

Criterion 

The mean free piith was used to set 
dividing lines for two areas of siipcr- 
actodynamic study: 

♦ Slip flow— where the mean free path 
is on the order of a fraction of the 
boundary layer thickness. Nomial sea 
level free path of a nitrogen molecule 
is less lli.in one onc-himdred-thou- 
sandth of an ineli: normal sea level 
Ijoundary layers arc measured in much 
l.i^cr fractions of an inch nnd might 
he as much as a major fraction. 

• Free molecule flow-wherc the mean 
free path is large contpared to the body 
size. One arbitran' limit has been set 
at the point where the path is ten 
limes the body diameter. 

For a rese.irtli vehicle like the Acto- 
bcc rocket, for example, the slip flow 
region would be encountered at some- 
where between 20 and 50 miles. Free 
molecule flow would occur above about 
SO miles altitude. 

The relationship between bodv size 
and ambient altitude in determining 
the boundaries of these regions .shows 
in considering an altitude research 
vehicle such as a piloted rocket ship 
r>r pilotless rocket. Instrumentation de- 
pending on air pressure or motion 
ss'ould be the first to make the transi- 
tion to the slip Arm regime because of 
the smaller physical dimensions in- 
volved- .A slim rocket would be in the 
slip flow range before a fat-hcllicd re- 
search plane; a small nose rudder would 
make the change before a large wing 

Slip Flow Regime 

The pioneering consider.ition of 
supcracrodynamics was presented a dec- 
ade ago by II. S. T'sien. since returned 
to Red China. For the past nine years, 
tlic major .nnount of superacrodvnamie 
ss ork has Come from two sources; .Ames 
Laboratory of the National .Advison' 
Coiumittcc for .Aeronautics, and the 
University of California at Berkeley. 
•Ames has concc-ntratcd on the prob- 
lems of free molecule flow, ;ind Berke- 
ley on the slip flow. 

Tire major characteristic of slip flow 
is that the boundarv laser is different 
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difficult problem arises 
from the need for precise contf 
of the three-stage satellite 
vehicle during its flight. ” 


Research and 
Development Engineers 

The rcfetence system for Vanguard is only 
one of Honeywell's programs in inertial navi- 
gation and guidance. Important positions 
arc open in this field for men wishing to do 
advanced research and development work 
along analytical and experimental lines, using 
modern equipment that includes up-to-date 
analog and digital computers plus compre- 
hensive test equipment. If you'd like to join 
the leader in aeronautical controls, call or 
wire collect for an interview. Or send your 
tdsumd to Bruce Wood, 2604 Ridgway Rd., 
Minneapolis 13. Minnesota, 
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AERONAUTICAL ENGINEERING 
Test Pilot Report on Boeing Jet 707 



By Rtissfll Haukcs 

Garden City, L, I.— In spite of its 
higher pctfonniincc and greater weiglit, 
the Boeing 707 jet transport is less 
work to fly than equipment currentlv 
in service, according to A, M, "Tex'' 
Johnston, chief of flight test for Boeing. 

Juhnston amplified earlier reports of 
the 707's handling characteristics (AW 
Nov. 21, 1955) in an address before a 
meeting of eastern members of the Ait 
Line Pilots Association here. 

'llie 707 is somewhat harder to kind 
ill a cross-wind, than current aircraft, 
he said, lliis is characteristic of ait- 
pLines with the swept wing. 'I'lic up- 
wind wing is mote efficient than the 
one downwind because the air flow 
across it is chorduise wliile the flow 
across the dcAvnn ind wing is spanwisc. 
The difference in lift thus produced iin- 
p.irts a downwind tolling moment. 

Johnston said the 707 is easier to 
liaiulle in this respect than other swept 
wine types he lias flown because its 
spoilers e.in destroy much of the lift 
of cither wing and the pod pitons 
have some effect as fences limiting 
spniwisc flow, "llic rolling moment 
is not great enough to endanger a wing 
tip or a pod. Its effect is to lengthen 
the landing roll out. M'ith the douai- 
wiiid landing gear be.iring most of the 
airplane’s weight, the upwind gear pro- 
duces less hraliing action because of its 
reduced traction. 

Tile landing gear tread of the 707 is 
somewhat narrower than that of cur- 
rent airline types because it is necessary 
to retract the hig foiir-wlicelcd bogies 
into the fuselage. There is no engine 
nacelle on the wing offering storage 
space for them, ’lliis relatise narrow- 
ness does not affect the cross-wind ea|>a- 
bility of the plane according to John- 


Broke System 

Tlic 707 has a br.ike anti-skid syx- 
tcni to presort a wheel or bogie bearing 
a lighter friction load than the rest of 
tlic wheels from being stopped bv brake 
pressure, thus svearing tires unevoily. 
'Jliis occiirs-withont the anti-skid sys- 
tcm-wlien a cross-wind partially un- 
loads the upwind Irogie, when icv spots 
are encountered on the ruiiwas', wiicii 
blacktop runway surfaces melt in spots 
on a hot day, etc. Cisen the weights 
at wliicli the 707 will 0|xiratc, no pilot 
could hope to sense wheel skid and 
make pedal corrections, Johnston said- 

Tlie thrust reversers to be installed 


on ihe 707 will be about as effective 
braking units .as the tcscrsibic piteli pro- 
pellers now in use, he reported. ’I’licy 
iiave an cffiicncy of about 5076. Tests 
of a fixed version of llic reserser 
mounted on the number two engine 
have been limited to a taxi speed of 
80 knots because at liiglier speeds the 
asyannictrical reverse thrust scrubs the 
nosewTieel sideways. Reverser control 
will be a separate Icser on the control 
pedestal bcc-ausc Boeing w-aiits to avoid 
a complicated throttle linkage. 

A prototype of Boeing’s noise siip- 
presser mounted on a single outboard 
engine for tests has been found to re- 
duce the noi.se level 12 decibels or 17% 
from the noise lesx'l iif the iinsilenccd 
engine. Johnston showed a film of the 
ciii|Jty 707 holding altitude in a fly-oscr 
at 290 knots with three engines out 
and only the silenced engine operating. 

Regarding tlie performance of the 
707 at altitude, Johnston said that an 
angle of bank of -15 degrees is necessary 
to make a standard rate turn (three 
degrees per second) at the expected 
cruise altitudes and an indicated air 


speed of 205 knots- He suggested that 
for the sake of passenger comfort it 
nun be desirable to use half-rate turns 
ill holding patterns and instniinciit let- 
dnwns. lie acknowledged that the 
rcAultaiit expansion of the holding pit- 

Lateral Control System 

Tlic lateral control system of the 
707 includes spoilers, inboard cruise 
ailerons and outboard low speed ailer- 
ons. ’ibe system gives the airplane a 
rate of roll of about 56 degrees pet 
.vecoiid at cruising spccds- 

Tlie eoiitrol lineage to the outboard 
ailerons is broken when tlic flaps are up 
and they remain fixed in neutral vvitfi 
the inboard ailerons and spoilers pro- 
viding all lateral control at high speeds, 
lliis eonfigiiration was clioscn to avoid 
aileron reversal which occurs at high 
stibsDiiic Mach mimbers. Tlic area and 
travel of the inboard ailerons are small 
to limit the possibility of reversal but 
they provide adequate control in the 
event of a spoiler failure. 

Tlic swept wing configuration of the 
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^ Shape of things that come - 

from TWIN COACH 


Piston or jet . .single or multi- 
engine. . .trainer. . .interceptor, 
triphibian or tanker transport 
—Twin Coach Aircraft Division 
is probably unique among 
America’.s great subcontractors 
in its ability to produce major 
assemblies for many different 
aircraft tj'pes. 

That's because we're aircraft 
specialists. Twin Coach Aircraft 


Division's fiveplants are devoted 
exclusively to production of air- 
frame major assemblies. We 
build no other product.s ... do 
no other work. 

This is important because it 
means your airframe assemblies 
are built by experienced aircraft 
sjiecialists . . . men whose one aim 
is to produce to specification, on 
schedule, at the lowest possible cost. 
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airplane increases lateral controlliiliility 
because a small amount of slip or skid 
causes flow on tlic forward wing to !>c 
more ncarlv chordwisc tliaii that on the 
aft wing. The resulting lift differential 
tends to roll the airplane into balanced 
flight. Lateral and directional controls 
arc both effective at stalling speed. 

All controls arc nianua! with acrody- 
naniic boost except the similers. which 
arc hvdrjulically powered- The spoilers 
can be extended differentially for lateral 
control or symmetrically as speed brakes. 
While in use as speed brakes they can 
be used for lateral control by differential 
retraction. Spoiler extension does not 
produce a strong pitcliing inoincnt- 
Pilet Technique 

The landing attitude of the 707 is 
nose high. Recommended technique is 
to push the nosewheel on immediately 
after touch-down and extend the .spoil- 
ers. Tliesc actions spill the lift off the 
wing and place 80% of the airplane’s 
«-cight on the wheels for effective brak- 
ing immediately. 

Johnston said that while the 707 
changes trim radically as speed changes, 
there is little effect on trim from power 
changes. This means that full power 
can be applied quickly for a go-around 
without obliging the pilot to fight heavy 
control forces. Trim change caused by 
air flow separation at high subsonic 
Xfach numbers is also relatively slight. 
A small negative pitching moment is 
experienced rather than usual pitchup. 

Johnston said that in early test 
phases a considerable buffet was caused 
bv se|>atatioii at the rudder. On one 
occasion the buffeting was violent 
enough to rip the flight engineer’s 
panel from its mounts. A fix has since 
been made, he reported. 

Tin area of the 707 has been limited 
to prevent too sudden recovery from 
tiuhiilcncc induced yaws. Tlio pro- 
peller-driven Stiatocruiscr recovered 
with a snap and shudder that was 
sometiiiics unsettling to passengers. 

There is no n-ashout in the wing 
to the 707. Camber varies from station 
to station along the span of the wing 
and this is believed adequate to pre- 
vent tip stalls in normal operation. 

Johnston said that climb-out in the 
707 is made at 300 knots until increas- 
ing altitude brings the ^[acll number 
indication for that speed down to Mach 
.8 (about 30.000 feet). The remainder 
of the climb is made at Mach .8. At 
maximum gross weight the 707 reaches 
35.000 feet in 30 minutes. 

The 707 is capable of extremely 
rapid let-downs in the event of a pres- 
surization failure. 'The procedure is to 
reduce power, extend the spoilers to 
decelerate to 270 knots and extend the 
gear. With the wheels down, the pilot 
may accelerate to the landing gear plac- 
ard speed of 310 knots and let down 



at 1-1,000 feet per minute with a cabin 
angle no greater than 30 degrees. 

Constant flow oxygen masks for the 
passengers drop out of the ceiling if 
pressure fails. Oxvgen quantity is ade- 
quate to supply a full load of passengers 
for a period equal to roughly half the 
time range of the airplane at 20,000 
feet. Range is penalized by cruising 
at any lower altitude. 
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BALL and ROLLER BEARINGS 



os main bearings in aircraft engines of all types 
will also meet the demands of high speeds and ele 
voted temperatures in today's aircraft occessories 


M'R'C BEARINGS ARE USED IN 


Generators Pneumatic Starters 

Alternators Constant Speed Drives 

Combustion Starters After-Burner Fuel Pumps 

High Speed Accessory Turbines 


M-fi-C Engineers Are A vo/iafa/e for Consu/totion on Tour fieoring Problems 
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Armour Imitates Heat,DustErosion 


propelled at speeds of t.OOO fps. 

Rcscurdi in this area is made difficult 
by flic lack of exact data on the quan- 
tit\', composition, and size of dust in 
the upper atmosphere. Some scientists 
base re\ iscd upward earlier estimates of 
the quantity. Orbital velocities of the 
dust may be as high as BO.OOO fps. and 
missile velocities will be about 15,000 
fps. 

PRODUCTION BRIEFING 


Military propeller output decreased 
07% list star (oscr 1954) and civilian 
propeller output decreased 2%, accord- 
ing to the Department of Commerce. 
Total s-aluc of aircraft propellers and 
parts shipped bv plants manufacturing 
complete propellers totalled S120 mil- 


Cold extrusion of titanium has been 
successfully jccomplishcd by the Bat- 
tellc Memorial Institute. Columbus, 
Ohio, for ARDC’s W'right Air Develop- 
ment Center, Ohio, Simple round bats 
of pure titanium hav e been reduced 40- 
70% in area, increasing their strength 
from 25 to 60% of full wotk-hardciicd 
value. First the billet is coated with 
phosphatc-fiouride to prevent the highly 
reactive titanium from forming alloys 
with the tools. Then it is punched 
through the extrusion die under a pres- 
sure of 100,000-280,000 psi. A pctrol- 


Sutfacc heating and erosion by 
airborne and nieteuric dust are being 
simulated at the Armour Research 
Foundation of the Illinois Institute of 
Tcchnolom.- bv firing dust particles at 
metal surfliccs near the muzzle of a 
shock tube. Impact blasts molten metal 
otf the model. It appears possible to ac- 
celerate particles to speeds as high as 
15,000 fps. by vaiying shock tube 
parameters. 

Preliminary tests indicate that thin 
metal shields mav not provide the ncccs- 
sar\’ protection for satellites or aircraft 
and missiles at high altitudes. .\n .008 
inch copper plate has been penetrated 
and the surface of a half-inch aluminum 
plate has been severely damaged by dust 



HIGHSPEED DUST pits aluminum badly. 
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turn base moly-disulfidc-graphitc lubri- 
e.mt is used to inhibit seizing. On tlic 
subject of titanium drawing Aviation 
W'eek has lc:imcd from M- 1'. Judkins, 
]-'irth Stirling Co., that, surptisingly 
cnougli. Super Kem-Tone, the interior 
house paint, makes a good lubricant. 

Publication PB 111707, Spot and 
Seam Welding of Titanium and Titan- 
ium Alloys, may be ordered from 
U. S. Department of Commerce, Wasli- 
ington 25, for S-t.75. It contains in- 
formation on welding processes for 
cominerciallv pure titanium sheet, oxy- 
gen-nitrogen titanium-base alloy, Ti- 
lOOA and 855 manganese titanium-base 

Chemical milling cuts tlie weight of 
some aircraft parts 75%. U. S. Chemi- 
cal Milling Corp., Culver City, Calif., 
reports use of a new etching process 
ctonomical for short runs and much 
mote vctsiifilc than comentiona! ma- 
chine methods. 

Selected European technical articles 
relating to all fields of manufacturing 
and production ate being translated, 
digested and sent out on a monthly 
basis, the Dcpiirtincnt of Commerce 
announces. Subscriptions to this service 
are handled bv the O. E. E. C. Mission 
Publications Office, 2000 P Street, 
N. W.. Whishiiigton 6. Tlic rates are 
S24 a year or S2.50 a single issue. 

Ilycon Mfg. Co.. Pasadena. Calif, 
lias established a Camera and Instru- 
ment Division. 



Take Advantage of This Power Spinning Process 
and Cut Your Manufacturing Costs 



Two M.I.T. faculty members ha\e 
formed Tyton, Inc., Dr. Harold Mick- 
Icy and Ernest Neumann announce that 
their firm, located in Cambridge, Mass., 
will imesfigate mechanical and chemi- 
cal processes. 

lire American Brass Co. is building 
a new aluminum mill in Terre Haute, 
Ind. 

The Tube Manifold Corp. has 
opened a new 82,000 sq. ft. plant for 
fabricating tubular products. 

Axelson Manufacturing Co., Los An- 
geles, has started work on an UO.OOO 
sq. ft. cxpiinsion at Montebello, Cal., 
intended to consolidate the company's 
aircraft landing gear and component 
endeaiors. 

Titeflex, Inc., as jMtt of their 81,500,- 
000 mo\c from Newark, N. J.. has en- 
larged their Springfield, Mass., plant 
from 250,000 to 300,000 sq. ft. 



Alloy Precision Castings Co., manu- 
facturer of investment castings, has 
leased a 23,000 sq- ft- plant at Clcsc- 


ICaISE R 


M ETAL. Products, i 
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Vickers Servo Pump Systems 

Provide rapid and areuratc rrsponsr to niimite 
electrical or merlianical signals 


The Vickers Servo Pump Unit shown 
at the ri^ht is a signal-controlled, 
variable delivery, positive displace- 
ment, reversible flow oil hydraulic 
pump. In combination with a rotary 
or linear h)-draulic motor, it forms a 
signnl-conirolled hydraulic transmis- 
sion for remote control operations and 
hish-response servo systems. 

The servo transmission may be 
considered as a power amplifier when 
\ncwcd from the electrical signal inptit, 
of about five watts, to the mechanical 
power output of several thousand 
watts- Various sizes of transmissions 
have been built, having output capac- 
ity ratings from one to four hundred 
horsepower. The servo pump de- 
velops only that pressure required to 
move the load . . . which means re- 
duced pressure o\-cr the greater part 
of the system life since peak loads 
occur only infrequently in the majority 
of systems- This greatly reduces power 
losses and minimizes heat rejection. 

Any type of prime mover of suffi- 
cient capacity can be used to furnish the 
power input . . - elcctrir motor, auxil- 
iary drive pad on an airplane engine, 
air turbine, hydraulic motor, etc. Sub- 
stantially constant speed is desirable. 

Vnriable Pump Volume 
Controlled by Signal 

Heart of the servo pump unit is the 
Vickers N'ariabic Stroke Hydraulic 
Pump. This is usually a nine-cylinder 
pump housed in a pintle-mounted 
yoke. Varying the yoke angle varies 


piston stroke, hence, output volume 
from zero to maximum in either 
direction of flow, A stroking piston 
actuated by a pilot valve varies the 
yoke angle according to signal. 

Low Control Power Requirement 
Power for control purposes is low 
in a servo pump unit lx;causc metering 
valve action is confined to the volume- 
regulating system which is a low 
power level (100 to jIKt |7si) hydraulic 
system separate from the power irans- 
mi.s.sion hydraulic circuit although a 
part of the pump unit. This volume- 
regulating system controls piston dis- 
placement and direction in the power 
pump which can operate at pressures 
up to 3000 or 4000 psi. Pressure drop 
across ports of a metering valve, with 
its inherent losses, is avoided in the 
power transmission system- Final power 
output from the pump is determined 
by the volume of flow which the 
volume-regulating system demands 
and by the actual resistance of the 
load ... is not dependent upon pres- 
sure drop methods of control. 

In a control system employing 
this servo pump, the variations in 
gain resulting from load change are 
negligible compared to those which 
may occur in a similar circuit con- 
trolled by a valve metering directly 
in the pmver line. 

Constant Displacement 
Hydraulic Motor 
Flow and pressure generated in the 
hydraulic pump are carried by tubing 


with no intermediate valving to the 
hydraulic motor or linear actuator. 
The fixed stroke hydraulic motor 
pros-idcs torque directly proportional 
to pressure and speed directly pro- 
portional to flow rate. 

High Power-to-Weight Ratio 
The servo pump unit and its 
associated hydraulic motor are de- 
signed for high |)owcr-to-weighl ratio, 
high torque-to-ineriia ratio, low inertia 
of rotating parts, and high resonant 
frequency. 



Othcr advantages arc reliability and 
versatility of application. The smooth. 



stepless speed changes and ability to 
hold position against any variation in 
load are additional reasons why this 
unit is a desirable resource which can 
solve many design problems. 

Important among the applications 
of N'ickers Servo Pump Units is ex- 
tremely fast and accurate positioning 
of gun turrets on aircraft. Another is 
actuation of the exhaust nozzle for jet 
engines; here tile servo pump's char- 
acteristic of providing at all times only 

tary demand minimizes the power 
loss and therefore the heat rejection. 
The greatly reduced average pressure 
level in this type of system prolongs 
the life and improves the reliability 
of all components. 

For further information, ask for 
Bulletins SE-15 and SE-18 or get in 
touch with your nearest Vickers 
Aircraft Application Engineer. He 
can arrange for an engineering team 
to consider your problem and propose 
an optimum solution. 

VICKERS INCORPORATED 


OJVISION Of SfHSr •MO COSfOSAtlON 

SDMINIJfgSriVE «na ENCINEiRING CiNIER 




1921 


liml, Ohio. The company uses frozen 
iiittciiiy as an intcniicdiatc step in ob- 
taining ecianiic slid! molds to east pre- 
cision radar and airaaft control coni- 


Allcghcny Ludluni Steel Coqj. has 
agrcctl to furnish technical know-hosv 
to Midvalc-llcppcnstall Co., Phila- 
delphia. on the subject of the latter’s 
new production of consmiiable electrode 
vacuum rcmclting of steel and ferrous 
group Kisc alloys. Allegheny l.tidlum 
.sa\s that the high temperature super, 
alloys produced by this method at its 
V\'atcnlict, N. Y., plant have been in 
great demand for jet engines, 

Robcrtshaw-Fiilton Controls Co. is 
constructing a new laboratorv building 
at its .\cronaufical Division, Anaheim. 
Calif., as an expansion of its guided 
missile interests. 


First quarter earnings for Acronca 
Mamifaeturing Corp.. .Middletown. 0.. 
arc reported at S4.9'J5.3'i4 with net in- 
come at SH0.6S8. The comixinv's 
backlog is c'slimatcd at $31,000,000 aiid 
the 50.000 sq, ft. plant addition is 
nearly ready for occupancy. 

Recent completion of a 25,000 sq. 
ft. RadiopTanc building marked one of 
the first steps in Northrop's plan to 
develop a large aircraft manufacturing 
center at El Paso. Texas. 

Gordon Enlet]>riscs, cjmera mannfac- 
tiuing firm ot North Hollnvood, Calif., 
has finished a fourfold expansion begun 
one month ago with the acquisition of 
an additional 42,000 sq. ft. building. 

F-104 wing and J57 component sub- 
contracts arc expected to insure con- 
timicd high Icscl of prodnctiiitv at 
Tcinco Aircraft Corp., Dallas, Texas, 
which had first quartet sales of S19.- 
621,602. an increase of 19% over last 


American Research Corp., Bristol. 
Conn., started work on an ,S,500 sq. ft. 
bnildiii| at rannington. Conn., to ac- 
commodate increased demand for their 
environmental test equipnient. 

Locfcliccd has started work on a new 
Missile Svstems plant at Siinmvalc, 
Calif. 


Fischer Sr Porter liaie commenced 
work on a new million dollar office 
building at their Hatboro, Pcniia., 

Aeroquip’s subsidiary, .^ero-Coupling 
Corp. has recently opened a subsidiary 
of Its own in Burbank, Cal., to form, 
weld and braze tubular components for 
aircraft and industrial tubing. 



Cox & Stevens 

Aircraft Weighing Kits 


PUT THE "PAY” 
IN PAYLOAD 


There's no guesswork in achieving opti- 
mum poyloods with maximum flight safety 
when the Cox & Stevens Electronic Air- 
craft Weighing Kit is on the job. Problems 
of weight and balance can be worked out 
on the spot. You don't wheel the plane to 
the scoles . . . you take the scales to the 
plane ... in a portoble case. 

Each axle is weighed independently, 
The wheels ore jacked off the ground, with 
on electronic "load cell" placed between 
each jack and oxle pad. Guaranteed accu- 
racy is within 1/10% of the applied load. 

Four sizes of kits are available for 
weighing the smallest to the largest mili- 
tary or commercial oircroft. Proved opera- 
tionally under oil climatic conditions by 
leading operators throughout the world 
for mony yeors. 


Ask for Bulletin CAS-A 






COX & STEVENS ELECTRONIC SCALES DIV. 


CORPORATION OF AMERICA 

WALLINGFORD, CONNECTICUT A Subsidiary of Neplune Meier Company 
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COMPUTERS by MAXSON — both digital and analog — 
are translating split-second demands into instant action 
in bombing, fire-control, and navigation 
in airborne, ground, and shipboard service. 

Ask Maxson about design, development, and production 
to your special requirements. 
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Control System for 1975 Traffic Outlined 


By Philip J. KlaM 

Boston— One concept of a Coininon 
System iinvigiition iind tiaffic control 
for 1975 calls for a nation wide network 
of ground radars and full integration of 
Common Ssstem and the SACK air 
defense system. 

The possible 1975 svstem, resulting 
from an Air Navigational Oevclopment 
Board systems engineering approach to 
updating the basic Common Svstem 
concepts enunciated in 1947-1948 by 
RTCA's Special Committee 31, n-as dis- 
closed by lames L. Anast at the spring 
assembly of the Radio rcchnical Com- 
mission for .Aeronautics. 

Developed while Anast was chief of 
ANDB’s Systems Engineering Group, 
the eoircepts take on special significance 
because of Anast's recent appointment 
as Systems Planning Advisor to Edward 
P. Curtis, the President's special assist- 
ant for Aviation facilities Planning. 


Tlic .AN'DB’s postulated system for 
1975 was based on tlie follovving basic 
premises: 

• Air traffic will triple by 1975, based 
on Civil .Aeronautics Administration 
and Port of New York .Authority esti- 

• Positive (lI'R-type) e«nlrol of all air 
traffic will be required in some liigli- 
elcnsity areas sncii as New York. Using 
estimates of 1975 traffic, this means 
the New York area will have to aecom- 
modafe 465 operations per hour under 
pciik conditions. 

• Combination area and airways control 
will be needed, coupled possiblv with 
‘'expressways" for high-speed traffic 
movement. .Are".i control requires in- 
formation from a greater air-space area, 
more ground comnnmicatioii and data 
proassing f.icilitics. 

• SAGE air defense facilities will he 
available for integration into a com- 
bined defense and traffic control .system 


and that adequate SAGE coverage is 
obtainable throughout the national air- 

• Minimum airborne equlpmcut is dc- 



irogation bv categ. 




1 97S traffic control svstem. conceived by Air Navigation Development Board's team of expert advisors, proposes to integrate civil traffic 
control and air defenU SAGE system. 
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Mr. Fixed-Base Operator: 



REDUCE YOUR PARTS 
INVENTORY, INCREASE 
OPERATING EFFICIENCY... 


by cal/ing Fbe Bendix 
0/slributor nearest you! 

The services of authorized distributors han- 
dling parts and units for Bendix* carbure- 
tion systems or landing gear equipment can 
mean a great deal to fixed-base operators. 

For by buying through the nearest Bendix 
Distributor, fixM-base operators can reduce 
inventory —eliminate follow-up costs— econ- 
omize on transportation— keep obsolescence 
at a minimum — reduce product deteriora- 
tion, insurance, storage apace and taxes. 
Sounds like a lot to promise, but if you 
will get in touch with your nearest Bendix 
Distributor, he will be glad to demonstrate 
just how the program works. 


I BEND, IND. 



Imiispondcr (beacon), either tlic mote 
sopliisticated miiti-code unit norv con- 
templated fot airline use, or a simple 
imcodcd beacaii. Ligbmlancs iniglit 
cany a simple corner reflector to rein- 
force gtonnd-radar cclios- 
Dahi from radars will fa-d into the 
SAGE AN/l'SQ-7 computers, while 
similar data from eiril tcriirinal area 
radars will feed into ^'olsean-typc track- 
ing computers (AK/GSN-i Tctiini-to- 
basc system), 'llicsc tracking computers 
in SAGE and Volscan will keep tab on 
indiridiial aircraft within the airspace 
under their control. Infonnation from 
the computers, including aircraft posi- 
tion. altitude, speed and heading, will 
iced into what ,ANDB calls the traffic 
control element. 'Hiis consists of an 
airspace resers-ations computer, a b\in- 
bolic dispias- of airspace occupancy, and 
the luiman controllers. ( Ilie traffic con- 
trol dement would be bailed in C.A.\ 
control centers.) 

Automatic Posting 
lire airspace resersations computer 
will calculate cadi aircraft's estimated 
iirris'al time (wer its ne.vt fix, aulomati- 
oilly print out a flight strip card which 
is sorted and automatically displayed in 
chronological order with other aircraft 
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due over the same fix. When an aircraft 
leaves the area under control of one 
center, the reservations computer auto- 
matically will transmit its flight plan 
(via teletype circuits) to the adjacent 
center's airspace reservations computer 
which automatically will prepare and 
post its flight strip. 

Data on aircraft not under radar sur- 
seillance can be inserted into the reser- 
vations computer manually by the hu- 
man controllet. 

ANDB expects that one or more of 
following types of ground-ait communi- 
cations will be employed: 

• Military data link for intccccptoi air- 
craft. 

• Civil data link, or air traffic control 
signaling svstem (ATCSS) as it is us- 
ually called, for routine clearance in- 

■ Voice communications. 

Because S.ACE commands to inter- 
ceptors will funnel through the central 
traffic control clement, they must be 
gii’cii an over-riding priority relative to 
cii'il traffic control instructions. Tliis 
is provided by what ANDB calls a 
"mixer." wliicli blocks civil .\TCSS 
or voice communications when SAGE 
needs to transmit grouiid-air iiistruc- 

1975 Novigotion 

ANDB bclicies that automatic dead- 
reckoning computers and/or sliort-terni 
stahiliti- inertia! guidance systems will 
supplement present ground-based radio 
aids, such as VOR/DME and Tacaii- 
Thcir purpose will be to gii’c the |)ilot 
a contiiiuinis indie-Jtion of his aircraft’s 
position, particularly during off-airways 
flights. 

WTicrc lightweight scini-automatic 
dead reckoning computers are employed, 
infonnation on aircraft [Kisition as estab- 
lished by ground radars will be trans- 
mitted automatically at periodic inter- 
vals via data link or ATGSS and 
displayed in tlic cockpit to permit the 
pilot to reset his DR computer. .An. 
other attracthc possibility is to intro- 
duce such corrections automatically, as 
ill the rcccnth annonneed Lear Sean. 
(AW June 11, p. 71.) 

The terminal area will employ Vol- 
scan-type automatic scheduling com- 
puters which now arc designed to assert 
control wlicn aircraft arc 60 miles out. 
Ill high-dciisitv, multiple-airport areas, 
this control niiglit extend out to 100 
miles or licioiid, Anast believes. 

The Questions 

A number uf questions must be an- 
swered before the proposed system 
could become the official Common Sys- 
tem, .Anast points out. 

• Can SAGE and Common System 
needs he integrated without adversely 
affecting air defense capabilities? 


• Will this system serve tlic needs and 
meet the desires of all airspace users? 

Before tlic last question can be an- 
swered. it will be necessary to make 
mathematical analyses of such things 
as distribution of aircraft types from 
now until 1975, by area, altitude, speed 
and other characteristics, techniques for 
combining area and airways control, 
data transmission rates between ele- 
ments of the system. 

Equallv important, Anast believes, is 
actual full-scale experimentation in the 
problems uf integrating air defense and 
air traffic control systems. ,A limited 
program is now under way in the Boston 

However, "We svon’t make too much 
progress until a single national experi- 
mental ait traffic control faeilitv is 
mailable." 

Need Not Wait 

Scat’s analysis of the system required 
to meet 1975’s needs pointed up ptes- 
cntlv available techniques and equip- 
ment which offer imnicdiatc help in 
soiling present problems. Most arc 
compatible with the 1975 system pro- 
posed. These include: 

• Twin feed inner stack systems fot 
single airports as deiclopcd by C.AA’s 
Tcclinical Deiclopmciit Center, 

• Use of air defense radars in critical 
enroutc areas by reinoting their data to 
GAA centers. (Tliis currently is under 
investigation.) 

• Volscan for use in high-density areas. 


Mlnlatme high-altitiide conncetoi capable 
of use at lip to 125.000 ft., employs noi-el 
slJggcied coiistiuctioii (sketch) which gives 
long (J in.) ctccpage path between pins 

is rated tor 1,800 vja.c. at sca level, 800 
VJ.C. at 70,000 ft, but reportedly has oper- 
ated up to 5,500 V. at 125,000 ft, before 
breakdown. Connector reportedly can with- 
stand 200 C shock and shows no resonance 
to 2,000 cps. Standard connectors arc avail- 
able with 1, J, 7, 19, 57. or 61 pins. Manu- 
facturer; R. .A. Castell &- Co., 7-iO Salem, 
Glendale 3, Calif. 


• Air traffic control transponders, cur- 
rently being readied fot CAA evalua- 

• Airport surface detection radar at 
appropriate airports. 

• Air-expressways. 

• Reserved low-altitude airways for heli- 
copters and low-speed aircraft. 

• High-speed runway entries and exits. 

In addition to research and develop- 
ment of a long-range future common 
system. Anast believes that the CAA's 
new fivc-yc-ar plan could well be aug- 
mented by some of the foregoing. How- 
ever, lie adds that "to budget for radars, 
beacons and additional navigation aids 
is fine, but unless accompanied by a 
vigorous program of procedural im- 
provement sucli as that developed by 
the CAA's Technical Development 
Center and the USAE’s TRACALS 
project, the Common System will not 
grow at the required rate. 

ANDB Limitations 

Commenting on the handicaps under 
which ANDB lias operated, Anast said 
that it has been "somewhat unsuccess- 
ful” in getting its recommendations ac- 
cepted by participating agencies whose 
attitudes haie range from "tolerance to 
hostility." 

Despite tliis, and “a mere dribble of 
funds which compete witli the massive 
militan' R & D prMrams in navigation 
and traffic control,’’ ANDB has taken 
"action to tlic limit of our capabilities," 




rOH MATIHa OF- TOONT INaETO 

New Miniature High-Altitude Connector 
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Pilot Flies T-29 From F-102 Mockup 



By Richard Sweeney 

Culver City, Calif.— Hughes Aircraft 
Co. has moeiicd up an 1-102 cnekpit 
m an -\ir I'orec T-29. A pilot actually 
flics the hig shi|) from the fighter cock- 
pit in the plane’s cabin. Purpose of 
the installation is to enable Hughes to 
check (Hit its fire control and naviga- 
tion systems in flight, hnt other pos- 
sible uses arc opening up, such as ob- 
sersance of pilot reactions to s-arions 
situations during flight. 

The installation enables company 
technicians to install asionic gear, flight 
test it and record its performance in 
flight. Tn eases of subnormal perfrmn- 
ance or component malfunction, tech- 
nicians can replace the defective part 
and attempt to determine what causes 
the malfunction. 

Pull instrumentation is provided, 
utilizing data recording suitable for 
IBM punch card data reduction. 

'nic T-29 carries a complement of 
13 persons, including the test pilot 
who flics the F-102 / T-29. the regu- 
lar flight crew, and technicians who 
work with the avionic gear under test. 

In addition to the adsantage of ac- 


AVIATION 


C, June 25, 



cess to all equipment in flight, the 
setup provides for longer test periods 
aloft than could be obtained with an 
F-102, and at a much lower cost. 

'Ibe test bed utilizes extensive photo- 
graphic installations to cross check the 

Photos arc taken and accurate timing 
checks of the tracking antaina pro- 
vided for. 

Si)nultaneous cross reference pic- 
tures arc taken of the ground track 
target and of the data recording instru- 
ments and test panels. 

Wliilc other crewmen arc evaluating 
the avionics, a psychologist sitting im- 
mcdiatelv adjacent to the F-102 mock- 
up is able to obserc closely pilot reac- 
tions toward the various information 
presentations during flight. 

Presently under test is an advanced 
avionic navigation-fire control system 
for the F-102.^. However, the test bed 
is capable of handling instalbtions of 
many tjpes of cockpits and fire con- 
trol systems from other models of 
fighters or bombers. 

^ FILTER CENTER ^ 

I Ksmju 

( The /oJImving items arc based on papers 
dciivercd before the recent Spring As- 
sembly of the Radio Tcchiiica/ Com- 
mission for Aeronautics at Boston.) 

► B.S. (Before SAGE)-Dr. George E. 
Valley, (r., associate director of Lincoln 
Liiboratorv, describing the chaotic prob- 
lem of air defense without automatic 
data processing techniques; "With the 
nunrber of men tracking radar targets, 
their su|x;rvisor, and the supervisors of 
supers’isors, the amount of communic-a- 
tions machinery requited to chain all 
these hierarchies of men together gets 
to be so large that wliat one has done 
is to push the problem back through 
various layers of radar sets, PPI scopes, 
tracking officers and the like until finally 
it has been lost. Having lost sight of 
the problem one is misled into thinking 
he has solved it.” 

► Radar Shortcomings?— Speaking of 
the views held in some quartets that 
ground radar is not suitable for air 
traffic control because it is unreliable 
and not capable of detecting all aircraft, 
Dr. Valley says: ‘‘This is . . . alracrst 
entirely because the radars in use ate 
undcrdcsigncd for the purpose and ate 
inadequate in theory as well as in prac- 
tice. ... It is pissiblc to make radars 
which in all charaetcristics would be 
satisfactory for the air traffic control 
purpo.se, fust as they can be made sat- 
i.sfactory for the air defense purpose. 
Morcorcr. a network of radars set up 
for air defense sviil detect all aircraft 
regardless of whether the\- ate eom- 


incrcial or military, and so it is a waste 
not to use the information.” 

► Don’t Blame Engineers-"Our im- 
mediate need (in air traffic control) is 
not better work from the engineers. 
Our need is mote imaginative work by 
the planners. We must find nteans of 
more accurately forecasting out aviation 
requirements so the efforts of our dc- 
\clopmcnt people can be properly 
directed" . . . Maj. Gen. Gordon A. 
Blake, USAF, Director of Communica- 
tions-Elcctronics. 

► Seenrity Roadblock-Gen. Blake pro- 
posed a liiorc liberal military attitude to 


speed civil use of nesv military com- 
munication-navigation equipments de- 
veloped under security wraps. Blake sug- 
gested that a special group in the Joint 
Conimunicatioiis Electronics Commit- 
tee of the Joint Chiefs of Staff (JCEC/ 
jeS) and a special security-cleared civil 
committee, perhaps in the RTCA, could 
examine new classified developments to 
sec if they had potential Common Sys- 
tem use, include such equipment in 
Common System planning, work to 
promote declassification ns soon as its 
potential civil benefits outweighed se- 
curity considerations. In answer to an 
AviwrioN \\'eek query, Gen. Blake in- 
dicated that Doppler auto-navigatois. 


AVIATION WEEK, June 25, 1956 



VITAL PROJECTS 
such os AERO-13 
CHALLENGE YOU 
at 

W^stin^house 

BALTIMORE DIVISIONS 






EXIST IN THE FIELDS OF: 


CUCUITRY 
MICROWAVES 
SERVOMECHANISMS 
MAGNETIC AMPIIFIERS 
DIGITAL COMPUTER 
PROGRAMMING 


FIRE CONTROL SYSTEMS 

PACKAGING 
TRANSFORMERS 
ANALOG COMPUTER 
DESIGN 

TECHNICAL WRITING 


VIBRATION 

INFRARED TECHNIQUES 

COMMUNICATIONS 

ANTENNAS 


TO APPLY 



ivMf vn 

W^stinghouse 

Whtrt big thingt «r« happening every day! 


WOODS 


Your Quickest Source 


for "HARD-TO-OET” 



for Instance; 

Cannons entire D line including sub- 
miniatures DA, OB, DC and DO; aiso 
DP8, DPO, and miniatures DPA and 
DPX^ also DX tor printed circuits. 
Aii plugs available In various layouts. 




711 SOUTH VICTORY BLVD. 
BURBANK, CALIFORNIA 





to Fastener Line 


Lockbolts for the aircraft indus- 
try have been added to the exten- 
sive line of aircraft fasteners 
produced by the Cherry Rivet 
Division of Townsend Company 
at its plant in Santa Ana, Cali- 

Cherry Aircraft Lockbolts save 
weight, offer higher clinching ac- 
tion than rivets, more uniform 
clinch than bolts and nuts. Their 
use makes possible an effective 
seal and rigid joints with high 
shear and tension values. Fitting- 
up operations are simplified which 
helps increase production and re- 
sults in a lower installed cost. 

High production applications 
of the aircraft industry are esp>e- 
cially adapted to the use of lock- 
bolts since they combine the ad- 
vantages of riveting and bolting 
— eliminate the disadvantages. 

The Cherry Lockbolt line in- 
cludes a complete range of diam- 
eters, grip lengths, and head styles 


which are designed and produced 
to meet specifications and require- 
ments of the aircraft industry. 
They are available in alloy steel 
and aluminum alloy. 

The addition of lockbolts to the 
Cherry line is fimther evidence of 
the continuing program at the 
Cherry Rivet Division which has 
as its objective the ultimate in 
fastening service to the aircraft 
industry. In fact, all the resources 
of the Santa Ana plant — experi- 
ence — technical skill — special 
equipment — tremendous capacity 
— the facilities of its research and 
development department plus the 
services of its field engineers are 
devoted exclusively to providing 
better fastening methods for the 
aircraft industry. 

For information on Cherry 
Lockbolts, write for new bulletin 
TCL-111 to Townsend Company, 
Cherry Rivet Division, P.0, Box 
2157-N, Santa Ana, California. 


CHERRY RIVET DIVISION 

^ SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON, PA_, 


such as the Gciicr.il Precision Lab 
APN-66 and APX-82, might be declassi- 
fied for civil use. 

► Situation Siiafu-N, K. Ih.laby, Vicc- 
diiiiiman of the .Viufion I'acilitius 
Study Gtoup ("Il.irdiiig Connnitfee") 
summed up its obsenations as follows: 
"Wc found an amazing network of 
committees, time consuming cooidinat- 
ing prccediucs, confiictiiig depart- 
mental interests, confused relation- 
ships, preocenpifion with entrent .ind 
short-range issues, and a need for ob- 
jcctii'c. fcrcefiil, high-level leadeisliip. 
Coordinatirm lia.s become almost an 
end in itself." Ilalahy's personal ob- 

iraSic control h.n-c lagged far beyond 
the requited tcclmiqucs." 

► Long Oserdue— .Air Traffic Control 
Signaling S}.stcin (ATCSS), or “private 
line" as it is sometimes called, for trans- 
initting routine messages from ground- 
to-air by mm-\Tiicc communications i.s 
long merdue. K. Post said. Post, 
manager of the Stanford Research In- 
stitute Radio Systems Laboraton-, said 
that the ,\TCSS developed bs Mclp.ir. 
which works through existing \'111'‘ re- 
ceivers, might be the quickest possible 
system to implement for cii'il use, 

►Time Saver— Recorded wcathcr-mctc- 
orolngical information, automatically 
broade.ist at regular intervals from C.A.A 
traffic control centers could cut radio 
spectrum congestion. Post believes. 
Another idea for tclieiing communica- 


Dynamic Microphone 


Cherry Adds 
Aircraft Lockbolts 




HOUDAILLE INDUSTRIES, INC. 

BUFFALO HYDRAULICS DIVISION 




USAF Contracts 







OR REDHEAD? 




RIVETS! 


STRENGTH 


WEIGHT SAVING 








Koehler, a pioneer in aircraft valves, filters 
and strainers exclusively, manufactures 
nearly 500 different aircraft products. Its 
affiliation with The New Britain Machine 
Company greatly expands Koehler facilities. 
Your inquiry and prints will receive prompt 
attention. Koehler Aircraft Products Com- 
pany, Dayton, Ohio. 


. in luel level control valves 

For inflight refueling and fuel transfer 
applications. 

. in tillers and strainers 

For the fuel, water and oil systems of 
most advanced modern aircraft. 


... or in drain valves 

A wide range of ball or poppet typ>M 
engineered to individual fluid or appli- 
cation requirements. 


Almost every modern 
airplane relies on 
Koehler quality 


KOEHLER 


Aircraft Products Company 
A Subsidiary of The New Britain Machine Company 
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To fly close siipj)orl 

for Marine rijleinen 


A masierpiece of combat teamwork is 
the co-ordination between Marine planes and 
ground forces. With a Marine pilot on the 
firing line directing the aircraft above, strikes 
can be pinpointed where they're needed. 

Scheduled to fly with the Marines on such 
missions is the Douglas A4D Skyhawk. De- 
signed as an attack bomber, this smallest of 
d aircraft is also well adapted 
It tactics of close support- 
lading nuclear weapons — 
g punch. 


/ 

1)0|„....I on DOUGLAS 





Allis-Chalmers 


Plant 


. . . Precision Workmanship 
. . . Aircraft Experience 

Here's a plant built for aircraft engine work. Our 
combination of engineers and craftsmen skilled in 
precision production will handle your most difficult 
machining and fabrication problems ... as well as 
welding, plating and heat-treating operations. 

If you need quality craftsmanship for any assem- 
bly, contact Allis-Chalmers, Terre Haute, Indiana. 


3^ ALLIS-CHALMERS 






Few casting requirements are more 
demanding than those imposed by 
manufacturers using high speed 
aluminum impellers. This example, an 
aluminum supercharger impeller, has 
the required smooth fluid flow surface, 
the metallurgical quality and uni- 
formity to consistently pass rigid spin 
tests, and the accuracy to deliver de- 
signed performance and minimize 
balancing. 

Morris Bean Si Company is an 
acknowledged leader in the field of 
quality fluid flow castings. Send for 
booklet which includes pictures and 
specifications on outstanding fluid 
flow castings. 

Morris Bean & Company 

Yellow Springs 4, Ohio 



a Morris Bean impeller 






Array Contracts 

Following is a list of miclassifictl con- 
tracts of S2?,000 and o\cr as released 
by NiisT Conltacting Offices: 



fPurctiaao RmiiK'si Nu. CS ::S8-6SI. SC.>.670. 
t'OKI*> OK KVCINKKKS, I'. K. Arm.v, Of- 
lOMlrlrt. I*.0. Rnv ISSR, AOMHiuproUK, 


mnniiFd eaii mier (aHtllK ISrtiadulo A, B. 
C A 01, El Faso AF HuUan, Orlti 



There’s a G-E Taxiing Lamp for 
every type, every size of aircraft 





New G-E lamps 
give twice as 
much light 
for taxiing as 
older types 


Ac today’s higher taxiing speeds, pilots are 
kepi awfully busy looking and steering, 
‘Tliac’s why it's necessary to provide 
them with the finest illumination possible 
— and your best bet is General Electric 
Taxiing Lamps. Two new taxiing lamps 
— 4550 and 4551 — give twice as much 
light as older type taxiing lamps. They 
provide pilots wdih a wide sight-sweep 
of runways, taxi strips and parking areas 


— improving visibility in the critical 
areas ahead. 

Other G-E Taxiing Lamps ate avail- 
able for use in either 28 or 13-volt aircraft 
electrical systems, and in a variety of 
wattages and bulb sizes. Tlictc's one just 
right for any taxiing assignment, 5^iur 
C-E Lamp Distributor can supply a full 
line of G-E Taxiing Lamps or any other 
type of lamp for aircraft lighting. 






T^ogress fs Our Mosf Important PtoJucf 

GENERAL® ELECTRIC 


ceaaorlFs to AFSrTC, Fatrick AFll, 
(XeRUlhittKi), Joli, j:J0,62n. 

NdIpIf CII., I860 Sc-vemli St.. Oakinne 
Cal., rurnlahlnx and laatallias I'Hdffe vr 
fer missile assembly bullillnas K. L. an' 
v\s-io:a project. AFMTC. fairtok ! 
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BUSINESS FLYING 


First Field Clinic Covers Icing, Brakes 


By Erwio J, Biilhun 

Tcfciboro Airpott, N. J.— hollowing a 
growing trend bt nianufuctiitcrs in the 
aitcr.ift indiistr) to establish stronger 
distributor-fiictcm-cnstoincr tit's, B. h’. 
Goodrich Co. last week presented the 
conipam's first field clinic for corpora- 

Gone into thoroughly during the 
technical fornni was ctnnpletc irirOTnia- 
lion regarding Goodrich products, in- 
cluding the many "do’s and don’ts" 
rcg.irding their use. The program was 
presented in co-sponsorship with Air- 
work Corp.. Millville, N. J-. one of 
Goodrieh's distributors, and .Atlantic 
Aviation Corp.. an Airwork Cla.ss A 
dealer at tlic latter’s Teterboro Airport 
Kxeentit e .Aircraft Center. 

'I he half-day session covered dc-icers, 
brakes, tires and other equipment for 
business pl.nics- 
Need for De-Icers 

Studies by the U. S. .Ait Force and 
National Advisory Committee for Aero- 
nautics indicate that icc encounters will 
average approximatcK 2% of flight time- 
on a t'e.ir-round basis on air routes in 
the continental United States, W'atne 
K. lldmann. De-leer ’I'echniKil Sextion 
manager, told the pilots, 'llic Air 
h’orcc’s inve-stigation is aimed at deter- 
mining the probabilitv of ice encounter 
aloft within an\ fisc-degrec block of 
latitude and longitude in the entire 
northern hcniispliea'. Prcliininart fintl- 
ing.s arc in Wright Air DeTclopment 
Command T.N. S5-225. 

NAC.A’s program is designed to pro- 
vide data cxpicssing ice cncmintcr time 
.as a |jcr cent of flight time. 

For best results, a dc-iccr slioold be 
turned on when the icc layer reaches a 
thickness from onc-quartcr to one-half 
inch thickness. Tlic de-icer equipment 
should be opciated only as requited; 
conliminus operation will only sliortcn 
the life of the boot. For optinnim sen-- 
kc, an ice deteetiem probe, about four- 
inches long and ihrcc-cighths inch thick, 
can be installed in the plane's nose, 
llic detector will sense icc buildup 
and can be rigged either to flash a light 
in the cockpit, signaling the pilot to 
actii'.itc his dc-icers, or to operate the 
equipment aiitomaticallv. 

Lockheed L-IS Lodestar and PA'-l 
Ventura operators will soon be able to 
obtain the new Type 21 de-icing boots 
for their airplanes. Tspe 21 is similar 
to the much-nsed I ype II in having 
spamvisc inflation tubes. It features 


attachniciit to the wings with an air- 
curiiiE cement instead of with Rismits 
and Eiiting strips. 'Ihc trailing edges 
of the 'i'ypc 21 dc-icers are faired. ’I'he 
mnltiplc tubes arc three-quarters to one 
unc-quarter inches wide instead of tlic 
Type ITs two-to-thrce-inchcs. 'I'hc later 
niudcis also operate under higher air 
pressures— from li to 22 psi. eoin|yatcd 
with 7 to 9 for the Type 11. Inflation 
In me-ans of solenoid lahcs neat each 
tle-ieer section provides almost instan- 
hmeous expansion of the boots. Planes 
alreadv using T\|)C 21s include the 
Beech 50 Twin-Bonanza, Cessna JIO. 
Aero Commander and Levirstar. 

Ai ariatioii of thcTvpc 2! isTvpc 22. 
which has tubes running chordwisc to 
provide iiiiiiimum aerodynamic effex-t 
when inflated. Installation is limited 
to applications ivliere the de-icer svidth 
is greater than 22 in. Type 21s arc 
for high-s|>ecd aircraft and ate on the 
1049C Sii|5cr Constellation and arc 
.sclicdtiled for the 1649 Super Connie. 

A new cement for attaching the Type 
21 and 22 boots has cut installation 
time from 24 hours to just one hour. 
Another problem solved was the diffi- 
culty in rcino\-ing the earlier cement; 
the new type is a one-part fotimila 
easily taken off b\ using Toluol. 

Brake Developments 

New brake deiclopmciits luidenvay 
at Goodrich research centers were pre- 
viewed by sales engineer Ralph G. He- 


betding, who cautioned that these still 
were some time off as f.ir as corpora- 
tion pilots were concerned. But he 
indicated what can be expected in the 
future. Among the new items: 

• Liquid-cooled brakes. new B. l-'- 
Goodricli deiclopmcnl, tested in the 
laboratori for two years, "is the first 
that rc.ilb works," llcbcrding .stated. 
The first test installation is now being 
made on a military airplane and the 
eoinpam- expects to has'C the* liquid- 
cooled brake in production for the new 
iiighspccd transports being ordcrcxl by 
the- aiiliiies. 

"TTiis is a brake system, not just a 
brake." llcbcrding noted. .Although lie 
declined to go into detail, he indicated 
that braking heat is not stored in Ihc 
wheel and high temperatures in the 
wheel cavity arc isrci-cntcd. 

In a comparative laboratory test be- 
tween the new brake system and two 
standard expander-type brakes, a load 
developing 28,500,000 ft.-lb. of kinetic 
energy was applied, invoking stopping 
a HO.nOO-lb. aitpkine traveling at 163 

The diial-installation exp.indcr brakes 
theoretically stopped the airplane in 
45.5 see.; a single-unit liquid brake 
sistem in 26.9 sec. .At the end of the 
test, personnel could put their hands 
on the liquid-cooled brake. 

Other features: Mutli longer lining 
life compared with standard brakes, 
high response and no indication of 



Super Cub Airlifts Ranch Fences 


Pre-stressed concrete fence posts arc attached to bomb-tacks uiidej the wing of a 150-hp. 
Piper Super Cub in New Zcakmd to be dropped at a fence erection site on a la^e sheep 
ranch- ’The plane also will drop coils of barbed wire, lliis Super Cub is fitted with a 
clieuiical hopper behind the front seat for spraying and dusting. 
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NORTH AMERICAN’S 
Columbus Division 



Provides OHIO Opportunities 
For Experienced ENGINEERS 

In Columbus, thousands of professional people have found 
a city that satisfies an educated way of life. Columbus offers 
fine centers of learning and oultural opportunities. 

At North American’s Columbus Division, many of these 
people work on the completely sufficient, young but proved 
engineering team dedicated to one ol aviation's greatest 
challenges — the design, development and manufacture of 
North American's Naval airplanes. 

The highly regarded FI4 FURY JET is a "concept-to- 
flight" Columbus Division product, and stability from asso- 
ciation with North American Aviation, the company that has 
buiitmore airplanes than any other in the world. . .compose 
a career opportunity worth investigation by any engineer; 

A SELECT FEW POSITIONS ARE OPEN 
m EACH OF THESE FIELDS: 

Aerodynamicists, Thermodynamicists, Dynamicists, Stress 
Engineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Elec- 
tronic Engineers, Wind Tunnel Model Designers and Build- 
ers, Power Plant Engineers, Research and Development 
Engineers, Weights Engineers. 

For the Full Story On Your Ohio Future, Write Today: 

Mr. J. H. Papin, Personnel Manager, Department 56M, 
North American's Columbus Division, Columbus 16, Ohio, 


HoRTH American Aviation, inc. 

COLUMBUS DIVISION 



fade. In addition tlic systcin is said 
to be a smaller package tlian conven- 
tional brakes- 

• An automatic brake adjustment dc- 
\'icc also is in the works to reiic'c plane 
owners from periodically checking tlicir 

• New linings arc being dcselopcd by 
Goodricli in conjunction with lining 
manufacturers to withstand higher tenr- 
peiaturcs and prmidc liiglicr torque 
ill a smaller pekage. 

• New brake actuation methods permit- 
ting operation at higlicr temperatures 
and lower displacements than tlic cur- 
rent cxpiindcr-tubc type arc being 
studied. One method, using an autn- 
maticallv adjusted piston, is past the 
dcsclopmcnt stage. Another actuation 
method uses a metal capsule or bclliiws, 
lias no orsauie parts and is said to be 
a simple design. 

Lodestar Expander Brakes 

Goodrich introduction of an ex- 
pindcr tiilic brake approximately a year 
ago for the Lockheed Lodestar and Lear- 
star has made some headway on cor- 
poration airplanes, with Owens Com- 
ing, Forrest Oil. Continental Can. 
Gulf Oil and Cnlumbia-Gcncva Steel 
being among its customers. 

Nfodification kits have been made 
ai-ailable. Kit No. B-191-118 for con- 
icrsion of Lodestar wheels and brakes 
lists at 52,112.62. The installation re- 
quires a rework of the Lodestar stnit 
torque flange, svhich can be done by 
Cleveland Pneumatic Too! Co., or 
Clci'ckmd Aero Products at approxi- 
mately 5250 pet stmt, or the strut 
drawing can he furnished to CAA- 
approved repair stations qualified for 
such work. 

Total cost of the complete con- 
version tuns about 52,652.62 and the 
complete installation weighs approxi- 
mately 191,25 lb. Delivery of the 
equimnent takes 50-15 days. 

Pilots whose planes ha\c expander- 
tuhe brakes were cautioned not to .•^ct 
the parking brake immediately after a 
liot stop or after a Inngc period of taxi- 
ing during which brakes were frequently 

Advice was to chock the wheels 
and allow the brakes to cool before 
applving the parking brake. 

Setting the br.ikc while it is still hot 
permits heat to be conducted to the 
rubber expander tube. .Also, the drum 
|)robablv lias expanded from the beat; 
when it cools and contracts, the pres- 
sure mav be too much for the tube, 
which is expanded by fluid. 

Tire Hints 

The dimplcd-trcad tire is superior m 
most instances to the standard rib-tread 
design, a Goodrich spokesman indi- 
cated, particularly in proiiding mote 
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efficient load distribution on the tread 
and in lessening exposure to cutting 
by sharp stones, cspcciaili’ the flint-like 
material found at higli-alfitudc airports. 
Cutting in many cases is the major fac- 
tor in reducing tire life. One major air- 
line reported that it experienced 47% 
more tread life from dimpled tires than 
the rib-tread type used previously. 

Although the dimpled tread appears 
to present a smoother surface than the 
lib tread, indicating lower skid resist- 
ance, there actually is very little differ- 
ence between the two in this respect, 
he stated and the company has had no 
comphiints from its airline customers 
regarding the skid characteristics of 
the dimple type. 

The company indicated that al- 
though the USAF and Navy are sold 
on the superiority of tubeless tires, it 
has not yet found a practical market for 
these in the corporate plane field. High 
costs of converting wheels to take the 
tubeless tire is believed to be the major 
deterrent. 

'ITiis market’s future probably will 
increase as business plane manufac- 
turers standardize for tubeless tires on 

Beech Aircraft Corp., for example, 
rccentlv rciealed that it is making 
Goodyear nylon tubeless tires standard 
equipment on its Super 18 twin-engine 
transport (AW June it, p. 115). 

A Goodrich representative reported 
that the company had complaints from 
customers about tires developing fiat 
spots after veiv little use. U^n their 
return to the factory, however, the tires 
were found to be satisfactorv. I'he 
source of trouble was tTaced to the 
plane’s standing for extended [jcriods 
in cold areas, causing the nylon cords 
inside the tire to temporatily set in a 
flattened arc, building a flat spot. The 
simple cure: taxi the airplane around 
a little; the spot will disappear. 

Another complaint was a iaev fringe 
along the edges of a tire's veneers which 
looked like a ply separating. This 
■•lace" is harmless; just trim it off, the 
Goodrich representative stated. 

Goodrich representatives commented 
that this initial corporation pilots’ tech- 
nical forum has not been set up on a 
definite schedule, but they are inter- 
ested in staging it elsewhere providing 
their distributors co-sponsot the ptesen- 
tation, as did .Airwork. 

New England Outlet 
Gets First Skimmer 

Delivery of the first production three- 
plaee Skimmer amphibian will be made 
by June 29th by Colonial Aircraft Cotp., 
Sanford, Me. Tlic initial plane is going 
to the company's New England dis- 
tributor, Buck Aircraft Corp., Grccn- 
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THE ONE AIR RESEARCH and 

TIMED TO FEATURE 

AIR RESEARCH AND DEVELOPMENT PROGRAM as determined by the 1957 fiscal Air- 
power budget now in debate and to become effective July 1( 1956. 

SPECIAL COVERAGE of the latest critical areas of research— astronautics, super aero- 
dynamics and human factors. 

UP-TO-THE-MINUTE RESEARCH DEVELOPMENTS in avionics, aeronautical engineering 
and missile engineering. 

ON-THE-SPOT REPORTING at all the 12 research and development testing centers of 
AIR RESEARCH AND DEVELOPMENT COMMAND of the United States Air Force 
by AVIATION WEEK'S technical editors — the largest technical staff in Aviation 
publishing. 


PUBLISHING DATS 

Augusts, 1956 


ONLY ONE ARDC EDITION in 1956 will satisfy aviation's "need to know", with a presentation of the ARDC story. 



EXCERPT FROM HEADQUARTERS ARDC LETTER TO AVIATION WEEK 

“There have been so many changes, improvements and advances that another 
special ARDC issue appears very timely and promises to be of the same 
if not greater benefit and interest than the 1953 edition.” 


DEVELOPMENT COMMAND EDITION 


. . . over 80,000* Engmeering-management 
men will read and refer to this vital edition and 
several thousand copies will be made available 
for special service uses. 

Your advertising message placed in the ARDC 
issue will reach Aviation's most Influential au- 
dience. 


AVIATION WEEK average net paid ABC circulation 
June-Oecember, 1965; 54,548. Paid circulation of 
current issues; 59,859. Recent readership research 
by Advertising Research Foundation shows 1.4 read- 
ers for every subscriber copy of AVIATION WEEK 
(readership determined by personal interview using 
strict recognition lest. Current print order 64,E93 


Get Immediate attention for your ARDC EDITION advertising needs, 
by contacting YOUR AVIATION WEEK REPRESENTATIVE. 


I«crs pidp.. I7lh & Ssmom Si>.: Cleveland IS, 1SIO Henno Bldg.; Chicase II, 
520 N. Michigan Are.; Oallns 3, Adolphui Tower aidg.. Main & Akord Sli.; 
Sen Franclsce 4, 68 Po» Si.; les Angeles 17, 1125 W. Slilh Si.; Atlanta 3, 
SOI Rhodes-HareMy Bldg.; Dalroll 3«, 556 Penobscot Bldg.; Boston 1«, 350 
Pork Squore Bldg.; Londort £C 4, 95 farringdon St.; Paris 6, 5 Are, George V. 


AVIATION WEEK 

A McGRAW-HILL PUBLICATION (jj^ 



DESIGN 

ENGINEERS 


ond related professional fields of Stress, Weights and Balances, 
Toal Engineers, Chemical Processes, Thermodynamics 

FOR A BETTER WAY OF LIVING 



live near beanlijiil San Diego, California in lovely Chula Vista on 
the bay. Beaches, mountains, desert resons, Hollywood, Old Mexico 
all nearby — outdoor family living in scenic surroundings and 
America's finest year-round climate. 


AND A BIGGER FUTURE 



learn about Rohr and the unusual personal security and opportunity 
you find hete at this large, progressive, growing Company. Learn 
about the new, challenging engineering programs at Rohr, the sound 
management policies, personal benefits, chances for rapid advance- 
ment, company-wide team spirit— and other career advantages that 
do make Rohr Aitcraft Corporation a better place for you to work 
for a bigger future. 
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wicli. Conn., one of eight outlets 
fr.inehised by Colonial. 

The manufacturer is producing an 
initial lot of 10 airplanes; will start a 
second rim of parts for 10 additional 
plinies in about a month. T he shouldcr- 
wing all-mcfcil Skiiiimct, posvered b\ a 
HO-hp. Lvcoming pusher engine, sells 
for approximately Si 5,7i0. Addition of 
some IhOOO sq. ft. of production area 
to the finii's present facility will provide 
a total of i5,000 sq. Ft. of nianufactut- 
ing. assembly and flight test space. The 
comp.mv has been granted a 560,000 
loan hv the Small Business .\dniinistia- 
tioii to be used as required to accelerate 
production. I’asroll now totals 60 cm- 
ploses; this is expected to incrcisc to 
90 bv Novembn. 

In addition to Hiick Aircraft, these 
other distributors have been chosen by 
Colonial: L'miiticr Distribntors. Inc., 
Spenard. Alaska; Lund Aviation (Cnii- 
ada). Montreal Aiiport. P.Q.; National 
Aero Sales Corp., Chicago. 111.; Jack 
Straver, due.. New York; Aniphibious 
Aircraft. Inc.. I't. Lauderdale, Fla.; 
Louisiana Aiicr.ilt. Inc., Baton Rouge; 
and Eternitas Coqr., C. A.. Caracas, 
Venezuela. Sales outlets arc being 
negotiated for the Pacific Northsvest 
and Clicsapcakc Bay areas and several 
foreig;i countties- 

Beech Business Plane 
Sales Jump 26foinl956 

Nerv records in business aircraft sales 
to its distributor-dealer organization arc 
reported by Beech Aircraft Corp., Wich- 
ita, Kans. During the first eight months 
of its current fiscal ycar-Octobcr 
tlmnigh Mav-Bceeh eoimnercial sales 
totakxl 517:740,781, an inctcaso of 
more than 26% coinpaced with the 

same period in Fiscal 1955. 

TIic conipiiny also notes that months 
of .April and May set new single-months 
records in business plane sales in 
Beech's 24-vr. history; .sales being S2.- 
868.509 .and 52,892.288 respectively. 

.As of Mav 51, the company's total 
commercial and military aircraft prod- 
ucts backlog exceeded $83 million. 

PRIVATE LINES 


Civil Aeronautics Adininistration has 
issued an aircraft engine specificalion 
lE-286-1) providing these pertinent de- 
tails on Lseoining's nesv O360-A1A 
engine: Bore and stroke is 5.125 x 4.375 
in., giving 361 cu-iii. displacement; 
weight drv is 282 lb. Compression ratio 
is 8.6:1. ‘The four-cylinder horizontally- 
opposed aircooled engine delivers 180 
bp. at 2,700 rpm. on takeoff, a like 
power at maximum continuous jjower 
rating at sea Icscl. The new Os60 is 
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fitted in the prototype Piper PA-24 
Comanche (AW June 11, p. 109). 

New York State has 272 landing fa- 
cilities, nine mote than it had last year, 
a new airport directory avaikible from 
the Stale Department of Commerce 
tne.ils. TTierc ate 45 municipal fields, 
168 prhatc and eoinmcrcial, II mih- 
tar\. 58 seaplane bases and 10 heliports. 
For the first time all 57 airmarked 
N. A'. State T'hiuway intcrcliaiigcs arc 
identified. .Airmarked communities 
total 726. I'Tcc copies of tlic map 
arc asailabic on request from tlic de- 
pirtmcnt's office at 112 State St, Al- 
bany 7. N. A'. 

Air race events scheduled in the 
U. S. this scat; Julv 7-8, Municipal Air- 
port. Niagara hall^ N. A'.; July 14-15, 
I’iltsbnrgli, Pa. (airport to be an- 
nounced) and .Aug. 4-5, Winnebago 
Counts -Aiqmrt, Oshkosh. W'is. .All 
coni|>etitioiis are for "midgets'’-planes 
designed to sijecifieatioiis laid dosvn 
during former Goodyear and Conti- 
iitnlalT rophs Races. Counting a race 
last Mas, the four events planned this 
s’car shosv a marked uptrend in the 
mmibet of races that has'c been held in 


Civil Aeronautics Board has extended 
deadline for comments on its proposed 
tesision of aircraft registration mark- 
ings lSR-412). Larger markings svcrc 
sought placed on the sides of the 
fuselage or vertical tail to aid Air De- 
fense Command interceptors in identi- 
fving civil aircraft. US.AF claimed that 
tlieir planes often had to slow dossn to 
less tiian safe inancuscr.ible speed to 
read current small markings on tail. 
CAB now proposes to require larger 
inaikings after Jan. 1, 1960 and in- 
sites industry and aircraft ossmer eom- 
mtnts, 

Vllh' islane communitnlions tr.ms- 

ceis'cr DI'R-18/36 operates on ISO or 
360 channels with frequenet corcrage 
of 118 to 135.95 me. t he transmitter 

fhannch Uidt'k^mirnVa MTR 
and weighs 22 lb. It can be supplied 
for use as a simplex unit or for ctoss- 
ch.mncl communications. Price for 
180-channcl simplex operation, includ- 
ing shuck mount is approximately 
52.500. Miinulaetuter of the equipment 
is Dare, Inc., Trov, Ohio. 

Correction; An item in this column, 
June 4. p. 105 reported tliat up to 60 
ih. of dirt had been taken out of a 
DC-3 business plane during cleaning 
prior to weighing. Tlie Safe Flight 
Instrument spokesman reports that this 
should have rt-ud . . out of DC-6-ti pc 




fence pays 

Yes, experience does pay in many 
ways. Our clients know from ex- 
perience they have a dependable, 
responsible source for preparation 
of better industrial and business lit- 
erature. 

Why not do the job right? It saves 
time, money and produces results. 
Let us give you a proposal on your 
next publication. 

We'll do the whole job— from plan- 
ning to printing— or just those pans 
that you need. 

product literature 

military monuols 
compony publicolions 

■raining moteriol 

Call or write for more information. 

TECHNICAL WRITING SERVICE 
McGraw-Hill Book Ce., Inc. ■ 330 
West 42nd Street • N. Y. 36, N. Y. 
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The portraits of tomorrow's propulsion systems ate 
rapidly becoming realities at Aerojet-General, America’s 
foremost manufacturer of rocket powetplancs, Aerojet 
is a major contributor to this nation's most critical rocket 
and missile programs. 


ALL FIELDS 


CHEMISTS 


PHYSICISTS 


But creation takes talent. 


Operations at Aerojet’s Gilifornia plants, neat Los 
Angeles and Sacramento, are expanding rapidly. Un- 
paralleled career opp>ortunities exist for scientific and 
engineering personnel at all levels of experience. 

Please write the Director of Personnel. Aerojet- 
General Corp., Box 296, Azusa, Calif, or Box 1947, 
Sacramento, Calif. 

Your resume will receive immediate, confidential 
attention. 




CORPORATION 


MATHEMATICIANS 
METALLURGISTS 
■ DRAFTSMEN 


ASubsidiary of 


AZUSA. CAuroa.vi^ 


ENGINEERING 


The General Tire & Rubber Com|>any 


DRAWING CHECKERS 


MORE 


OR A I 
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C.4B Accident hiveeligalioii Report: 


PanAm DC-7B Engine Lost Near Venice 


,\ I’.iii American World Airnnys DC-TB, 
N 7T6P.A. lost No. 5 po«crplant because 
of engine fire while in Right near Venice, 
ll.rlv, on Dcccnrliet 28. 19S5, about l^^0,‘ 
The .lircraft returned to Rome, its last point 
of departure, and landed withorrt further 
difficulty. Tire -12 passciteers and six crew 
nrembers were not injnrci 

R.in American World .\irwnvs I'iighl 6S 
of DcccmlK-r 28. 195S, originated at 

rchcrait, Iran, frrt Nerv ^’ork City, with 
several stops scheduled including Rome, 
ILiIv, and Brussels. Belgium, (Bntsscls was 
a temporars' rcplaeeirrcnt slop for Paris, 
l-'rancc.! The Right segmeirts from Teheran 
to Rome were routine, night 65 departed 
Rome ,it IRIS on .in IPR 1 instrunreirt 
Flight Rules) Right plait to Brussels witieh 
specified a cruising altitude of 10.000 feet. 

The crew* of six consisted of Captain 
A. D. Reedy. First Officer W. ). Box. Third 
Oflicer J. B. Sorenson. Flight Knginccr 
L. C- Thayer, Purser Miss -Rrtha Cnihl. .ind 
Stewardess Mi.ss Es-a F'redht, nas-igator 
isceond officcrl ssas not retjuired or c.irried 
on the flight. Cruising altitude was rcaelicti 
svithnul incident at 1842 and the flight 
proceeded in clear weather. 

At 1012 No. 3 engine and propeller 
nvers-pceded and the tachometer needle 
sss'ung lapidle past the highest calibration, 
3,200 f. p. ni.. to full (Icflectirm. where it 
remained. The captain intntcdialeb' re- 
duced power on .ill engines, then disen- 
gaged the autu-pilot. and the flight engi- 
neer attempted to feather the No. 3 
propeller, without success. 

.At the same time the copilot notiex-d a 
momentary flicker of the fire warning light 
for the power section of No. 3 engine. .Air- 
spccrl ssas reduced from 200 knots to 140 
knots and descent ss*as started. Tire first 
officer, who h.rd been in the cabin, e.imc 
fnrw.ird and reported a fire m No, 3 engine. 
As No. 3 propeller was wmdittilling .it a 
high speed, an attempt w.is made to ‘Trce/e" 
lire engine bs* sbutting off its oil suppls'. 
Accordingly, tbc firewall shutoff valscs were 
closed. One bank of CO. was diseltarged 
whicb tcdiieed the intensity of the fire hut 
did not extinguish it. T ire second h.uik of 
CO, was tempOMnly held in rcserse. 

Feathering Button Depressed 

Oiiring these actions the flight engineer 
was inleniiitlcntly depressing the fcnlher- 
ing button. The discharge indication on the 
arnmeter showed the feathering motor to 
Ire operating but the propeller did not 
feather and continued to windmill as l>c 

Fite warnings were still lacking in the 
cxjckpit w ith the exception of the mo- 



Zoiic 2 and zone 3 fire warnings from 
Number 3 engine then impeared. Tliis was 
followed by mcrc.ised fire at tire No. 3 
engine area, whereupon the second bank 
of CO, w-as diseltarged to that engine. Tire 
red warning lights and aural alarm still op- 
er.ited after this second use of CO,. .About 
this time the flight engineer noticed an in- 
Icnsc while fire through ,i rupture in the 
cowling near the air scoop of No. 3 naeclle. 

Tlic heath and flat shores of the .Adriatic 
Sea near V'enree, Italy, were visible in the 
moonlight from the Right's altitude of 5.000 

It was decided to make an cmct|cncy 
landing on or near the beach and Rome 
ladio was so advised. Ilic aircraft de- 
.sextndcd to 500 feet and, at this nlliliide. 
after a scries of bright flashes and scscre 
i ihiation, the biirniiig No. ’ engine fell free 
of the aiiciafl. The aiierafl then went 
below 500 feet and scs-cre bnfFeting oc- 
curred with lire airspeed dropping .ibniptly 
to .ibont 90 knots. Power was applied to tbc 
icmaining three engines and an airspeed of 
140 knots and a dimb of 150 feel per 
minute svere soon established. 

.A visual inspection rescaled the fire to 
he extinguished with no apparent damage 
to the wing; the use of 1 0 to 1 5 degrees 
of wins flap reduced the existing buffeting. 

further cheek indicated that tire aircraft 
was c.ipihle of continniiig flight and Rome 
was advised of their intention to return. 
The aircraft was thc-ir climhe'd to a cruising 
.dtitiidc of 7,000 feet and the flight pro 

W'enIhcT conditions were elcac through 
out the area that was flown by Flight 63. 

INVESTIGATION 

A shepherd observed the still burning 
engme on the ground near A'cimo and 
nolified Slate Police, who guarded the en- 
gine and propeller until arrival of P.\\A' \ 
personnel. 

.After photographs were taken these corn- 
pcmeirts were trucked to Rome for examina- 
tion and subsequent shipment to P.AW.A's 

The propeller governor had not Ireen 
d.imagcd by (ire and after an initial exami- 
n.atitin Ibis cornponeirt was flown to the 
United State's. .At the Hamilton Standard 
faetorv it was disassembled under the su- 
pcrxisiori of Board irriesligalors. 

Disassemblv of this governor, model 
5UIS66P3, 'serial No. *6400. rescaled a 
fatigue tvpe failure of the governor rinse 
shaft, part No. 6"035U. Inifi.rl failure ex- 
tended through the web between two of 
the high pitch oil ports with resulting 
failure occurring to the drive shaft through 
Ibv remaining webs. 'Ilic fracture line 
passed through one or mote t|ircneh cracks 
at the port webs. Total time on the shaft 
was 407 hours sshen the failure occutied. 


Kx.imination of the remainder of the gov- 
ernor revealed that broken parts of the 
shaft had blocked oil ports which effcctis-ely 
prevented fentlrcring of the propeller. 

Four Others 

•\ review of past governor drive shaft 
failures of this ts-pc revealed four others 
th.it occurred during October and Dccenr- 
ber 1955. .All of these wx'rc in tbc same 
tvpe cngiric.s ;md DC-"B’s. Further, all 
were .similar in that a fatigue failure oc- 
uittcd at the corner! of the rectangular 
high pitch ports in the shaft. Total times 
on all of the failed shafts were between 37S 
ami 592 hours, 

.As a result of these failures Hamilton 
Sland.rnl had resised it! heat-trc.iting pro- 
ecxlurcs to reduce qiicneh cracking. All gov- 
tnror drive shafts in service were returned 
for replacement with those having the im* 
proved Iic-at'treatnicnt. TIic letter "U" after 
lire part nnmhcr (6”0351 on the drive 
shaft imolsed in this accident indicates that 
this rcplaecviiciil had been accomplished. 

In Noienrbci 1955 all DC-"B operators 
were advised hi' the propeller mamifactiiter 
that as a result of tire failures a program 
vs'us heirtg initialed to replace all grjs'ernor 
drive sh.rfts bearing the part mimher 67035 
with a new shaft, part rnrmbet 521822. 
This new drisc shaft incorporates elliptical 
high and low pitch ports in place of the rec- 
tangular ports, thereby eliminating stress 
concentrations in tire comers. .All PAWA 
DC-7B's arc eiirrcntlv being etjuippcd with 
the 321S22 drive .shaft and an r. p. m. .sen- 
sitive Irydranlie pitch lock' in the dome 
assemblv. This replacement program was 
established by the manufacturer with pri- 
ority given lo governors having less ih.an 
I.OflO hours. Those with over 1,000 hours 
of use w'cfv considered to be airworthy. 
Replacement Mandatory 

On l.muar; 16. 1956. the CKil .Aero- 
ii.iulics .Administration iisncd .Airworthiness 
Rircctivc 56-2.2 making mandatory lire re- 
placement of propeller governor drive shaft 
6"035 with governor drive .shaft 32IS22 on 
ill! DC* -lircraft. 

TItc mamrf.icturcr is producing a ncwlv 
designed drive shaft which increases the web 
strength between the ports bv 50 percent, 
Tbc new shaft, pari number 321841, Iras 
four oral ports at the high and low pitch 
positions, thereby increasing the web size 
hetss'een the ports, 

.An ex.uniiiation of the No. 3 engine at 
New York indicated that its operation, 
prior lo the shaft failure, had no lieating 
ii^on the difficulties encoimtcred by Flight 

TTie examination also indicated that 
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Cessna T-37 designed for Jet Training 



To meet jet age demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first-line combat airplanes. 

The Cessna-developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 

It is designed to provide the Air Force with a jet trainer that can be operated 
at substantial savings and cover the most important and longest phase of 
the cadet-pilot's jet training. 

It is a privilege for us here at Cessna to team with the Air Force In its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 


Bean Aviation Cadet. Inquire today about the future your 
Air Force offers from your Air Force Recruiting Office. 





EMPLOYMENT OPPORTUNITIES 

[HwriiAiyf SSS S::::;::;::: sr=^'"- 


DESIGN ENGINEERS 

Developing major design layouts and assembly draw- 
ings; deciding location ol airplane, helicopter, or missile 
components and solving design stress problems. 

SENIOR LINESMEN 

To establish undeveloped contours for surfaces of air- 
plane designs, including the development of equations 
for obtaining contours, and the calculations of offsets, 
projected areas, and surface intersection locations. 

SENIOR DRAFTSMEN 

With minimum of 3 years aircraft experience in the drow- 

f AERONAUTICAL 
[1 ENGINEERS 

l| Stability and | 

II Control Analysts 1 

mUsile prciecl.. S«nd experience reeum. in conliderce In: 

TECHNICAL PLACEMENT SUPERVISOR 
POBoxSlB. St. Louis 3. Missouri 

MiDONNELl ^ .. 

Bj 


i SALES LIAISON REPRESLITATlisl 

1 moil. i 1 

TOOLING 

EXECUTIVE 


GUIDANCE SYSTEMS 
Aircraft S Missiles 

H 12500 AVIATION BOULEVARD ■ 

H HAWTHORNE, CALIFORNIA S 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS and DESIGNERS NEEDED 

MISSILE GUIDANCE BOMBING NAVIGATIONAL NEW CIVIL AVIATION 

T Q r SYSTEMS COMPUTER SYSTEMS PRODUCTS 
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EMPLOYMENT OPPORTUNITIES 


Manufacturing 

Positions 

CHIEF PRODUCTION 
ANALYST 

SUPERVISORS 
AIETHODS ENGINEERS 

e 



ence. 

whaf does 

PLANT ENGINEERS 

outer space 


mean to you? 

TOOL DESIGNERS 

perience in upper-air i-esearch as builders of the 



-junioi tool dsBigners io group 

ESV VANGUARD-the Earth Satellite Vehicle that 

IpSss 



eh-e you more penetrating answers to that question. 

Boj. S16, St. Louis 3, Missouri 


MCPONNEll AIRCRAFT CORPORATION 

Ml/W #7 M\M 





EMPLOYMENT OPPORTUNtTIES 


COOK RESEARCH 
LABORATORIES 

CHAuenciNe programs 






EMPLOYMENT OPPORTUNITIES 


( T! ^ 

Abilities 

demanded 
by this 
position 
call for an 
engineer 
qualified to 
earn up to 

ns, 000 

Proje<t Leader— 
AIRBORNE 
FIRE CONTROL 
RADAR . . . 

Specific accoraplish- 
iTients desired in: pulse 
radar transmitters, 
microwave techniques, 
timing and display cir- 
cuits, servomechanisms. 
Capable of technical 
and administrative 
leadership of engineers. 

Excellent salary will 
be only the first of 
many satisfactions in 
this unusual opening 
with an electronics 
pioneer and leader! 



IM in Southern. Ceilifornia! 

GAS TURBINE 
ENGINEERS 


Outstanding openings now 
for ejuedified 

DESIGN ENGINEERS 
EXPERIMENTAL ENGINEERS 
PROJECT ENGINEERS 

for dnielopiuent projects 

and 

for production projects 



SOLAR 

AIRCRAFT COMPA 
SAN 0IE6O 12, CALIFORNIA 



EMPLOYMENT OPPORTUNiTIES 


AVIONICS 

OPPORTUNITIES 

In Sunny, Tropical 
San Diego, California 


SYSTEMS ENGINEERS " 

SYSTEMS ANALYSTS 
(engineering and mathematics) 

CIRCUITRY DESIGN ENGINEERS 

SERVO DESIGN ENGINEERS 

COMPONENT PACKAGING ENGINEERS 
(mechanical and electrical) 

ETCHED CIRCUIT DRAFTSMEN 

MICROWAVE TECHNICIANS „ 

FOR NEW 

AIRBORNE 

NAVIGATIONAL 

SYSTEMS 

MISSILE 
GUIDANCE 
^ SYSTEMS 

HELICOPTER 

INSTRUMENTATION 

AIRCRAFT 

CONTROL 

SYSTEMS 

Work on these challenging projects at RYAN 
Live in beautiful San Diego — a year-round playground 

v/aiTE 70 JAMES KERNS. ENG1NEE>ING OlViSlON 

M AERONAUTICAL COMPANY 



AERODYNAMIC DESIGN 


THERMODYNAMIC DESIGN 
EXPERIMENTAL ANALYSIS 

ADVANCED ENGINE DESIGN 

* 

CONTROLS SYSTEMS DESIGN and ANALYSIS 


R lew selected engineering positions with 
a line established company located in 
the northeast. For lurther informofion 





TEST ENGINEERS 


DO YOU LIKE YOUR 
ENVIRONMENT? 



OUR 

ENVIRONMENTAL 

LABORATORY 



VIBRATION TESTING 
COMPLEX WAVE ANALYSIS 
LOW TEMPERATURE -ALTITUDE 


HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 



‘ I 

ENVIRONMENTAL 

ENGINEERS 



Shock and VIBralcoo studies 
Migh and low Tomporolote 
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ELECTRONIC 

EE 

MECHANICAL 

ENGINEERS 



elecIrlMl at- 

Telemelarlng Sjstems aie aval .. . 
Tliese positions, which are directly 
associated with our long-range pro- 
iects for industry and tor defense, 


There also are Important positions 
open for Electronic Test Eouipmenl 
Designers, Circuit Designers and 
Microwave and Transistor Engineers. 
You are invited to consider be- 
a member of this vital en- 


coming a m 
gineering gr 
looking cc 
California. 


n Soul 



flose 
-^ly eight 
iff ices. 
rVeasons why most of 


I know from my own experience all of the de- 
tails involved in making a decision about 
changing jobs. You wonder what kin^-d*"®^ork 
you will be doing... the \you 

will be associated wit^ 
ing conditions, 
is there i 
a short no' 
few of the 
reasons you\ 
should get 
in the mail 
so that an 
interview cat 
be arranged, 

I am attac] 
snapshot of ou\ 
in the country 
to schools, chu\ 
minutes from thi 
This is only onA _ 
the folks who come here for an interview just 
stay . . .wire the wife to start packing... 
knowing she will love the living part of it. 

Now about the work and the people.... 

The attached clipping will give you a brief 
idea of some of Farnsworth's activities for 
the military and industry in the fields of 
electronics and nuclear energy. Your associ- 
ates will be eminent scientists and engi- 
neers with many "firsts" to their credit in 
electronics. (Like Philo Farnsworth, our Tech- 
nical Director and the inventor of electronic 
television. ) 

And don't worry about permanency or 
stability. Being a member of the world-wide 
International Telephone and Telegraph Corp- 
oration makes FarnswQth big enough to assure 
'^'^small enough for flex- 
recognition of the 
ndividual. Here you 
.11 be heard. . .not 
just one of the herd, 
ourse, all the 
ther advantages are 
included: liberal 
elocation expense, 
advanced education 
t no cost to you. 
To get the whole 
ascinating Farns- 
orth story. . . 




EMPLOYMENT OPPORTUNITIES 


ENGINEERS 



Engineers in 

training . . . 
Experienced 
engineers . . . 





GM 

INERTIAL 
SYSTEM PROGRAM 
ELECTRONICS DIV., 



Controls Design 
Nuclear Aircraft Engines 





GENERAL 0 ELECTRIC 










B S O P O R O , 



EMPLOYMENT OPPORTUNITIES 


SUNDSTRAND 

AVIATION 

Hos Opportunities for 

DESIGN ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
to Design and Develop 

MECHANICAL-HYDRAULIC 
CONSTANT SPEED SYSTEMS 

Plaosa address complete resume, 
oulllniiiB details et your techni- 
cal background to 

MR. HOWARD EKSTROM 


SUNDSTRAND AVIATION 

2531 nth, Rockford, Illinois 



Quick Solution 

TO 

MAN POWER 
PROBLEMS 


through the EMPLOYMENT 
OPPORTUNITIES SECTION ol this 



CLASSIFIED ADVERTISING 
DIVISION 


AVIATION WEEK 

?. O. BOX 12 NEW YORK 36, N. Y. 


Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 






SEARCHLIGHT SECTION 


FOR SALE 


AIRCRAFT 
CABLE and WIRE 



WRIGHT & PRATT WHITNEY 
AIRCRAFT ENGINES 

FOR SALE 


4 R-985AN1— used 6 R-1830-B3— used 

4 R-98SAW3— used 63 




COMMERCIAL 
AIRCRAFT PARTS CO. 

4101 Curtis Ave., Baltimore 28, Md. 
Telephone: Curtis 7-3300 


FOR SALE by Owner 


CARGO C-47 



HELICOPTER 


Remmert-Wernei 

RADAR 


^IMT^eOAST AVIATION COUPO^T^ON 
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SEARCHLIGHT SECTION 



I imaf lime rljhl^ encln^ . ->36:20. Inlal time 
I a'ear. Latm>l t>'l>e PnUKlae Rx«collv« fqna. 

I lRIEb_ horseahoe^ frame ]>y ^Brentwood ^EndE- 



Take a Heading for Reading 

BIST MAINTtNANCS • OVIRHAUL * MODIfICATION • INSTALLATION 
READINC AVIATION SERVICE, INC. 


Ellon. 610.00U. 
tonli*neni*r uii Company Aviation 


For RATES or INFORMATION 

About Classified Advertising 

Confacf 

THE McGRAVV-H/U 
OFFICE NEAREST YOU 


AUANTA. 3 




W. HIGGENS 

:iNNATI, 37 ^ ^ 

W. GA2DNE< 
CISVEUND^ M 

W. SUlliVAN*'^*’ 


HUSboref 2.7160 




woodward 2-1793 


PHIUDEIPKIA,^ 
H. BOZAtTH 


M FRANCISCO. 4 


AlUeohaoM 6-0670 


jeHtnoo 5-4867 


Mvnklaal AJreaat 


RaoSIns. Panaqrlvaala 
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LETTERS 


Thumper Defense 

In an article in )Onr issue of April 9, 
1956 (page 44) cntitlird "Effective ICBM 
Defense Possible Under Present State of 
Art," 1 was surprised to learn that. . . Gen- 
rial Electric's Project llimnper (MX-795) 
— concluded that defense against even as 
elcmcntar; a weapon as the \'-l was tcch- 
nicall)- beyond reach." 

During the life of the Tliumpcr Project, 
the writer served as projeet engineer. Tlic 
targets u-ere the long-r.mee missiles which 
might then (1946-1949) be anticipated in 
the near future. 

The couclusioii.s were snnimariaed in the 
final report ns follous; 

"The Thumper probU-m b a difficult one 
but not impossible. practical engineering 
solution can be achicicd. not as a result of 
some ness and .st.irtling technique, but 
through the improvement of esristing tech- 
niques. . . . llie system which has 
evolved mas' not be the ultimate one, but 
it is the one which is a feasible first step 
based upon available techniques and a rea- 
sonable period of dcsclopment." 

AiBURT O. Doner 
fiistrunicntatiou .Analj-sis and 
Requirements Engineering Operation 
General Electric Company 
Special Defense Projects Department 
Schenectady 6, N. V. 

Supports Editorials 

On the page that is devoted to letters 
from readers of your -\vi.stion Week it is 
slated that .Am.stion AV'ee.k uelcomes the 
opinion of its readers on the issues raised 
in the magarine's editorial columns." 

Often your editorial column is devoted 
to discussing the air^sser ot our United 
States of -America, which editorials 1 remor e 

files. 

Examples of the editorials I am refer- 
ring to arc those of January 9 (Are We 
Losing the Ntissilc Race?), 25 ("nic New 
-Airpower Fraud), and 50 (Airpowet’s Year 
of Decision), February 15 (Clarification on 
the B-52. and Quarles on Policvl, -April 
9 (.Airponer Budget Issues Arc Clear), and 
30 (Research Policy Needs Revision i, and 
M.ay 7 (Wilson's Record on .Airpower). 

I would lihe to commend you and vour 
,\v(,ir(ox AVfEK for vour editorials, such as 
the above ones. It is mj- conviction that 
the eitiaens of our CountTi' should praise 
and thanh indwiduals such as )ou and maga- 
ziner such as irsnis for vour ittempts to 
present the truth concerning out nation’s 
airpowur. It will be through editorials such 

the .Administration and ingress of onr 
Federal Government to provide our Conn- 
in' with adequate national ,ind rivilLan de- 
fense. 

The issues ot AviArioN Week that I re- 
ceive through my sub.scription to )'Oiir maga- 
rinc hove been particularly useful to me 
during the past few months. A few months 
ago I announced m)’ candidacy to become 
the United States Senator from the State 
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of California, and therefore. 1 will be on 
the h.vllot Ml the Jimc 5. 1956 California 
Primary Election. During the campaign the 
inforniation and editorials of .Avi.stion 
Week have been verv helpful to me. 

One of the major reasons for iiay being 
0 candidate is nay complete and absolute 
disgust lor the manner in sshieh the .Adnain- 
btiation (especially the Defense Secretary 1 
and Congress ate h.mdiing our Natioiaal 
(especially airpouvt) and Civilian Defense 
Programs. 

Avhilc I am a Republican candidate 
(am also a member of the Republican 
State Central Committee of California), 
as Scnalor from California f will work 
for adequate National and Civilian De- 
fense Programs. .And 1 will follow this 
p(slicv even if it is in conflict vvith the 
programs and policies advocated and fol- 
lowed bv cither or both the Republican 
and the Democratic parties, ft is mv con- 
viction that the vselfare of out countts- and 
its citbens cumes before the vvelfam of 
any political parfv. 

It is my belief that my experience in the 
aircraft and guided missile fields vsill pro- 
vide me with the necessary background to 
work for an adequate Defense Program. 
Currently I am emplov'cd as a senior re- 
search engineer in the area of weapon ^'S- 

also worked in the areas of aerodynamics, 
design, liaison engineering, flight test, plan- 
ning. and general staff work on aiiciaft, 
guided missiles, and general ordnance. 

In conclusion 1 would like to again com. 
mend vou and vour .Avt.siaoN AA'eek for 
your editorials on our Nation's Airpower. 
Please continue to bring to the attention 
of our citizens the truth and needs of our 
Nation's .Airpower. 

Raymond R. Psitchakd 
Pomona. California 

(Ravmond Pritchsrd was defeated in the 
California Prinian- Eletl/on bv Sen. Kuchcl 
-En.) 


You're Weleome 

We arc interested in reproducing your 
verv’ comptehensive articles on Single Side- 
hand. wh(Cli appeared in the April 50 and 
May 7 issues o? -Avusios Week for dis- 
tribution to airline committees intcresK-d 
in these developments. 

We will appreciate It if you can arrange 
permission to nsc these excellent summary 
articles to facilitate our vi'ork. 

C- A. Pkibv 

Director., Technical Servico 
Aeronautical Radio, fne, 
1700 K Street, N.W. 

Washington, D. C. 


Helicopter Facilities 

,A poignant editorial in a recent issue of 
-Aviation Week stated that helicopter de- 
sign lags behind need. It was stated that 
there uav high enthusiasm for the potential 
of the helicopter among short haul airlines, 
but ivliere uas the equipment? It was 
stated that the ansucr must come from the 
military services who have the role of 
sponsoring angels of technical develop- 
ments that may make the commercial poten- 
tial pay off. It goes without saying that 
the militaiy services would benefit enor- 
mously by the same pay off. -And finally the 
citizen taxpiycrs would heuefit in terms of 
eomuicreial service, military security, and 
true value received for procurement dollars. 

In general it appears that the military 
services have done a good job in backing 
meritorious helicopter projects of all kinds 
as ci'idenced by the mimerous experimental 
configurations that have appeared during 
the past ten years. It becomes a matter of 
vital importance then to determine why the 
helicopter is slow to achieve commercial 
maturity. 

.As an engineer who has had ex-perience 
in diflcicnt major corporations designing 
rcspcetivclv airplanes, jet engines, and heli- 
copters. it is niy observation that the heli- 
copter industry as a whole has been operat- 
ing at a considerable disadvantage as 
compared to the airplane and jet engine 
industries. This disadvantage resides in the 
almost complete lack of laboratory facilities 
within the helicopter industry. At the other 
extreme, the (najor jet engine companies 
can not operate without des'elopmcnt lab- 
oratories valued at 20 million dollars or 
more. Tliesc b(g, complete laboratories are 
paid for bv the military either directly or 
by delayed' bookkeeping, it app^rs. 

The helicopter industry relatively is as 
poor as a church mouse as far as develop- 
ment facilities. No wonder technical refine- 
ments are slow in conring. .All of the elc- 
n(ents of the helicopter need refinement 
component by component. Tliis can only 
be (fane by a systematic evaluation and con- 
vergence in the laboratory such as is done 
fur every military jet engine. 

Jet engine laboratories ss-erc set up under 
Ihc urgency of war clouds and the hydrogen 
bomb threat. The aine urgency should have 
dictated the erection of development lab- 
oratories within the helicopter industry in 
order to speedily resolve the mimerous 
unique problems within the industry. In 
the last analysis the only trae protection 
from hydrogen bombs is distance ot the 
dispersion of people and targets. Only the 
helicopter lias the weight carrying capacitv 
.and potential ability to do many jobs effi- 
cicntlv and ceonomicallv in this atomic age 
of dJconccnltalion. The development of 
the helicopter should keep pace with the 
development of the jet engine and guided 
missile. 

It seems imperative that the helicopter in- 
diistn- and military services join forces in 
establishing helicopter development labora- 
tories and in fostering advances in the art 
at the fastest possible rate. 

C, W. Ra-vsox 
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Harvey extrusions... 

for safer flight, 
greater fuel capacity, 
simpler construction 


Fuel leakage in aircraft sving tanks miisr be clim!- 
nmed at all costs . . . it's one of flying's greatest 
dangers. Manufacturers once had lo resort lo elabo- 
rate sealing procedures around every joint and rivet. 
But even then, normal flight operations and wing 
flexing would eventually cause leaks, and locating 
them was a giant-sized maintenance headachc- 
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Allison Turbo-Prop Engi 

and Aeroproducts Propellers— 
fo bring you over-400-mile-an-bour luxury travel 
in Lockheed Electros 


Airlines arc going Turbo-Prop in a big way! 
Now BranitT International Airways is mov- 
ing into the jet era— with its purchase of new 
Lockheed Electras. and has specified Allison 
Turbo-Prop Engines and Aeroproducts 
Propellers to power these new luxury 
airliners. 

This matched engine-propeller team is the 
most advanced aircraft power plant of its 
type available today. It is backed by the 
full technical resources and skills of General 
Motors, plus Allison’s experience in build- 
ing gas turbine engines which have accumu- 
lated more than 8 million hours’ flight time 
in military aircraft. 

The new luxurious Allison-powered Lock- 
heed Electras will cruise at over 400 miles 
an hour, bringing jet-age performance on 


both non-stop and multi-stop operations 
between the major traffic centers on Braniff’s 
domestic and international routes. 

From its beginning, with one airplane flying 
between Tulsa and Oklahoma City 28 years 
ago. Braniff has pioneered many achieve- 
ments in air travel and has grown step by 
step with the continuing advances in com- 
mercial aviation. 

Braniff’s current investment program in 
new aircraft reflects the confidence this 
great carrier has in the further and rapid 
growth of air traffic. 

We are happy that this great new General 
Motors Turbo-Prop power development has 
received such enthusiastic acceptance by 
airlines. We congratulate Braniff Interna- 
tional Airways on this important step in 
the never-ending progress of air travel. 


Braniff airliners powered 
by Allison Turbo-Prop 
will give you . . . 

FASTER FLIGHTS than any commercia 1 

airliner now flying — cruising speeds of 
over 400 miles an hour 

SMOOTHER TAKE-OFFS — and from 

airports now served only by smaller 
aircraft 


7Jif Turbo-Prop is a 

■ius lurhiiic t-u-^iue. similar lo 
a jt-i, hui iis ii fmemlous 
poiirr is pfcirt'il lo a matching 
AeroproJucls Propeiler for 
higher efficiency and better 
liiel economy. 



LUSON 

TURBO-PROP POWER 

DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 




HIGHER CRUISING ALTITUDE for 

greater latitude in selecting favorable 
flying conditions 


I 


NEW COMFORT AND CONVENIENCE 

— unprecedented new standards of 
smoothness and quiet in air travel 

HIGHEST DEPENDABILITY — proved 

by Allison’s record of more than 8 mil- 
lion hours of jet engine flight time 


AMERICAN BUILT FOR THE JET ERA 


IN AIR TRAVEL 




